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Article I. 

Oh the Fundamental Slate of the Magnetic Phenomena of t/u^ 
Electrical Connecting Wire, or on the Transverse Electrical 
Charge. By M. Prechtel, Director of the Polytechnic In- 
stitution in Vienna. (Communicated by the Author.) 

Magnetism produced by electricity is of the same nature as 
common nfagiietism ; the apparently anomalous phenomena of 
electric magnetism may, therefore, be recognized in the pheno- 
mena of the magnetism elicited by the earth’s action, or by 
common magnetism ; and these phenomena ought to include 
the explanation of the phenomena of electro-magnetism. Set- 
ting out from this principle, I have made experimental researches 
bn transverse magnetization^ the fundamental phenomena of which 
were previously unknown. I believe that these phenomena give 
a satisfactory explanation of the physical state of the electro- 
magnetic connecting wire, and of electro-magnetic facts in 

g eneral. I have discovered the following facts, which I have 
etailed in several memoirs, inserted in the first, fourth, and 
sixth nuTnbers of M. Gilbert’s Annales de Physique for the year 
1821. These facts I shall now detail in succession. 

1. When a straight iron wire ha.5 one of its ends presented tb 
the magnetic pole, it is well known to be magnetized, * 01 * its two 
ends form magnetic poles of a certain degree of intensity. All 
circumstances being equM, this polarisation is more intense in a 
perfectly straight wire than in one which has angles and inequa- 
lities. 

2. When an iron wire, which has its ends tinited accurately 
by welding, is magnetized in a mode presently to be described* 
New Series, vol. iv. b 
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an formed^ which possesses separate poles 

or heteroiiomous poles alternately 
For these experiments the softeso iron 
y|^^^,41;i6uT(i b6 eitijployed, " 

the most perfect circular form is given to an endless 
HpIPBy and it is sumended vertically, it will be fum^d when exa- 

very small magnet,* that the lower part 
pole, and the upper a soutli pole. ‘3y 
appl^mg iae |)6le of a magnet for some time to any part of this 
circular wire, it wUl bedbund that this ridg is so oia^ietized, that 
its periphery presents two hetefonomous poles diametrically op- 
posite, as may be seen by PI. ^g- ^ ^ points of in- 

difference. it sometimes happ'tns that the heteroiiomous poles 
are placed from 90*^ to 90^, as in fig. 2 ; then the points of indif- 
ference are i i i i. 

4. When an endless wire is bent in a quadrangular form, as 
in fig, 3, and it is magnetized by applying the heteronomous poles 
of a magnet to the anglqs a and h j then the four angles are mag- 
netized in such manner* that the heteronomous poles succeed 
each other alternately, as is shown by ’fig. 3. If the magnet is 
sufficiently strong, and the iron wire very soli and even, then this 
magnetic arrangement will take place by the application of a 
single magnetic pole to one angle, for example, to the angle b. 

6. When an endless wire is bent in the form of an octagon, and 
we proceed as before, i. e. by applying the heteronomous poles of 
a magnet to the two angles Uj h, fig. 4 ; the magnetic poles as- 
sume a similar arrangement, i. e. the heteronomous poles placed 
at the angles succeed each other alternately, or eaclrnorth pole 
is followed by a south pole, or vice versa. This will take place 
in every polygon. If these magnetic arrangements be represented 
as in the figure, by arranging magnetic needles, one half of these 
needles will be directed to the right, and the other half to the 
left. These facts prove that magnetic polarity has a tendency 
to establish itself in a right line ; and it is seen that in the endless 
polygonal magnet a simple magnetic impulse, upon a single point 
of its periphery, produces a quantity of heteronomous poles, 
which succeed each other alternately upon this periphery. 

6. This arrangement of the needles indicates the elementary 
action of each side of the polygon ; this side representing a linear 
magnet. Nevertheless this elementary action can be observed 
only when the sides of the polygon possess sensible length, so 
that a very small magnetic neeale can follow the elementary or 
separate action of the side, or of this linear magnet. Let us 
suppose that these linear magnets, forming the sides of the 
po-ygon, are extremely small (I), whi^h will happen when the 
^diameter of the polygon is extremely small, or the number of its 

* I iind that small *n|agnetic needles from half to one-eighth of an inch long, are 
csttremely delicate in ‘cases of small quantities of magnetism, even when the heterono«» 
JQOU9 poles are very near each other. 
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1822.] Magnetic Phenomena of the Pllctric Connecting Wire. 3 

sfdes is very great, or which comes to the P^y- 

gpii of a given diameter becomes a circle ; or (2) that the 
length of the ni^igaetic needle employed to examine the polarity 
of the endless magnet is very great compared with the length of 
a side of the pj^Iygon; then this elementary fiction of each »side 
of the polygon cannot be observed; but tlpycombined action of 
, nll the polarizations distributed on all the j/ides above the diame- 
•tcT parallel to the needle, will take place upon the magnet. By 
tins combined action^ the needle shows an apparent arrangemeni 
, of the po4arizatious in the endless magnet. This happens, pre- 
.cisely in the same manner, in arranging a series of magnets in the 
manner represented by fig. 7. 'These magnets are disposed one 
after the othei’ in such manner, tliat the heteronomous poles touch 
and follow each other alternately in the lengtli a 0. In examin- 
ing the magnetic arrangement dOy by means of a very small mag- 
netic needle, it will be observed that the elementary actions are 
represented in the figure by small needles. But in employing a 
magnetic needle which equals or ex«S&eds the lengtli of the line 
a b ; this needle attracted by the combined action of all the 
polarities, and determined by tbe^quality of the twa.) extreme 
poles of tliis magnetic arrangement, will assume a constant 
direction. This arrangement indicated by the needle )n n is only 
apparent, and we should deceive ourselves if we w^ere to conclude 
from its position, that the arrangement a h is a common magnet, 
prestuiting its poles at the two extremities, and the point of 
indifference in the middle. Let us suppose that the line a b is • 
extremely short, it will then be impossible to examine the partial 
actions, and we must be content with observing the total or 
apparent action. 

7. It is nevertheless easy to observe what happens in a poly- 
gonal endless magnet with respect to the arrangement of the 
needle around its periphery, if the length of the sides of the 
polygon are very small when compared with the length of 
the examining needle. In fig. 5, the needle n is attracted by 
the poles JNf 8 N 8 = N S ; the needle o p hy the poles N 8 N 8 
= i\ 8 ; the needle fj r by the poles NS N 8 = N8. The needle, 
therefore, preserves its direction constantly the same, around the 
periphery of the polygon ; this would happen precisely the same 
upon M the points of a polygon of an inhnite number of sides, 
or in the circle, as in fig. 0, so tliat there will be an appearance 
of the needltj being directed by a curreilt around the •periphery 
in the same direction. 

8. A superposition, or continuation of endless magnets, con- 
stitutes the transverse magnet y i. e. in a transverse mapiet every 
section perpendicular to its axis is an endless magnet. The trans* 
verse magnet presents no poles at its extremities ; but the hetero- 
nomous poles succeed each other alternately in the jjeriphery of 
these sections. I have shown in a memoir which is inserted in 
the Annales de Physique already mentioned, that in forming a 

B 2 
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helix ofiroiv,Mrire,and magnetizing this hollow cylinder by means 
of the pole of a magnet, in the direction of its axis, this cylinder 
becomes a transverse magnet, one side of which presents the 
north pole, and the opposite side the south pole. This pheno- 
menon depends ifpon the fact already explained (3). I have 
shown that a solia\bar of iron may be magnetized in the same 
manner by carrying homonomous magnetic poles on opposite 
sides in the plane of its axis. By thus treating a quadram 
gular bar of iron, for example, its foun corners will present 
throughout their whole length the magnetic arrangement already, 
explained with respect to the quadrangular endless magnet ; 
that is to say, one corner willSpresent throughout its whole 
length the north pole, the following the south pole, the third the 
north pole, and the fourth the south pole ; and the two extremi- 
ties do not exhibit signs of reciprocal polarity. By the same pro- 
cess, I so formed the magnetic arrangements in a cylindrical steel 
bar, that in one-half of its length it presented longitudinal magne- 
tism, and in the other half, tfansverse magnetism. One of its ends 
has a north pole, and the northern magnetism diminishes to the 
ceigtre, where there is indiiference ; here, transverse magnetism 
distributed throughout the periphery of the other half com- 
mences. In this arrangement, these two magnetisms support 
each other reciprocally. 

Let us apply these magnetic phenomena to the electrical con- 
necting wire ; we shall there recognize all the properties which 
belong to transverse * magnetism. If tlie connecting wire is 
prismatic, e. g. quadrangular or hexangular, we shall Jhen tind 
precisely the same magnetic arrangements as in the transverse 
magnets of the same form. If the wire has a cylindrical form, 
the magnetic arrangement is such as it ought to be according to 
the properties of transverse magnetism; nevertheless this arrange- 
ment is apparent, and consequently the cylindrical wire comply 
cates the phenomena instead of explaining them, as M. Berzelius 
has already observed. These properties of transverse magne- 
tism, founded on the facts now sketched, explain all the pheno- 
mena observed in the connecting wire, not only without dilliciilty, 
and without having recourse to any hypotheses of electric cur- 
rents, or of certain qualities of these currents ; we may also 
predict what will happen by varying the combinations of the ex- 
periments to which the connecting wire may be subjected. (See 
the mem6ir in the fourtli number of Gilbert's Annales, 1821.) 

The difference which exists between common transverse mag- 
nets and the transverse magnetic charge of the connecting wire^ 
depends upon the nature of the action of the electric pile. Nei- 
ther this pile, nor any electric force whatever, gives a simple and 
determinate impulse, as is the case with the action of the magiiet, 
or with a j^late of glass electmcally charged (ley den jar) ; but the 
pile produces and receives these impulses every instant, so that 
the aflfect of this action is evident, notwithstanding that every iiir 
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slant a neutralization t)f^he eleetdeity oriiesiruetton of the, elec- 
trid effect occurs. To this property must be‘ attributed the reason 
why the pile magnetizes some metals, which are not magnetized 
to a sensible degijpe by the magnet; for although these metals 
have not the power of retaining the magnetic charge, and suffer 
more or less every instant the neutralization of the communicated 
electricities; yet as the pile establishes this electric tension each 
•moment, it is impossible that these metals should not exhibit its 
utfect; that is to say, tlie transverse or magnetic charge. The 
case is the same with the electric spark, because the electric 
. spark is ifothing else than a connecting tr/tre formed hi/ the aicy 
as is proved by the experiments of Sir 11. Davy, by the magnetic 
pioperty of the electric spark. 

This activity of the pile prevents, at the same time, the fixed 
arrangement of the poles in the periphery of tlie connecting wire, 
as produced by cummoii magnetization. If, for example, the 
connecting wire has any kind of prismatic form, the pole of 
angle S fig. 5, which was soutli, becomes north, when the 
bar is turned, until the angle fcS / ocr¥t;pies the place of the angle 
N 2; and the angle N /, which was north, becomes south, when 
it enters the place of the angle S 

According to this, the researches into the phenomena o4‘the 
electrical connecting wire resolve into this simple question : 
Why is a conducting body connecting the two electrical poles 
charged transversely ! The answer to tins question enters into 
the theory of electricity in general, and I shall probably find an 
opportunity of returning to it. The properties of the trons-- 
cerise electrical charge form a new brancli in the theory of electri- 
city. The lacts stated readily h ad to the result that cec/v/ 
verse elect rica! charge is magnetic. The reason is, that in the trans- 
verse electrical charge, the electrical polcvS approach each other 
infinitely near, and on account of this approximation, their ten- 
sion is inrreased. Let us suppose that two weak electrical poles 
of the intensity = i are cuj)able of giving the longitudiiuil elec- 
trical (diargc to a metallic wire of 1()U long, and the tliou- 
saudth ofan inch in thickness, and that this longitudinal (diargc 
becomes changed into a transverse cltictiical <diarg(^, tlieii the 
intensity ol the poles at the periphery will be greater tlnm 
12()00t)0 i. As two very weak <MectricaI [)(»!cs are ca[)ahl'j of 
givmg an electrical charge to a much longer metallic wire, it 
follows that the electrical tension of the pules in the cfnmecting 
wire must be very great, in compari>k)n witii eoimucui ( lecfricad 
tensions, for wdiich the air still preservt^s its min-enuJueting 
power, although it is diminished on account of this tension.- 
It is this great electrical tension of the transverse charge, which 
makes the metals red-hot, and volatilizes them. This constant 
and ialinitely great electrical tension is maglietic ; fur electri- 

These references r.re not in the figurt, but being, apprehensive Unit I might alter 
the sense, I have not attompteil to supply the deficiency, — fJd, • 
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city whose tension is Jo consicJerable, fhat to it all non-con- 
duptors become conductors, and some bodies only which we're 
bdfore conductors, become on acco\int of the state of their in- 
ternal cohesion non-conductors, can only be n^agnetism. This 
I have shown in a memoir in the 6rst number of Gilbert’s An- 
nales for 1821. If the air were not a non-conductor of electri- 
city, we should not be acquainted with common ‘electricity, 
but only with magnetism. 


Article II. 

V 

Meteorological Account of the Weather during the Three Winter 
Months of the Yenr.s 1821 and 1822, kept at .fasrnond. New- 
cast le-npon-Tijne. With Observations on the Time of the 
Flowering of various Plants. By N. J. Winch, Esq. 

(To the Editor ofXiie Annals of Philosophy.') 

SIR, T^cwcaslle-upon-Tifnv^ April 

Cc^NCEiviNc. a meteorological account of the weather during 
the three winter inoiitlis oi’ the years 1821 and 1822 as it 
occurred in the north-east of J^iigland, may afford amusement to 
some of your numerous readers, I take the liberty of transmitting 
an alistract of a journiil ke))t at .lasmond in the vicinity of this 
town, by Mr. Losh, and kindly communicated by him for that 
purpose. Together with observations oii the stale of thp wea- 
ther, notes on the time of tiie Dowering of* various |)lunts are 
interspersed, which, with some general remarks, will serve to 
convev a correct idea of tlie mildest winter experienced in this 
part oi’ the island within the memory of man. 

1 remain, Sir^ your obedient servant, 

N. .I.WiNcn. 


.lasmond, one mile iiortli of Newcastle-upon-Tyne, about 200 
feet above the levad of tlie river fync, l/at. 50*^ N. 

1 82 I . — Nov. 80. This has in gcumal been a mild and jileasant 
month, favourable to vegetation, and to all kind of fanning ope- 
rations. There were, however, during it, two or three very 
Jieavy stoi urs. of wind, one.iii particular in the night of the 80th, 
perhaps as violent lor two or throe hours as any within the 
•memory of man. As, however, the win<l blew from the W, no 
great injury has been done by it to the shipping on the coast. 

Plants in F/oirpr . — China rose, Portland thorn heath. {Erica 
carnea), jasmine mignonette, purple groundsel, stocks, pansey 
hollyhocks, wall Dowers, carnation, colchicum, gentianella^ 
viola, auricula, ‘primula, ‘Canterbury bell. 
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1^1 



Hour. 

Weather. 

Wind. Ther. . 

Barom* , 

1 

9 

CleiUp and windy. 

w 

4 2^ 

29-1 

2 

Ditto. 

w 

41 " 

29*0 


10 

Windy night. 

w 

SI 

29*4 

o 

9* 

Oiear morning ; hoar frost. 

— 

s& 

29 ‘5 


2 

Clear and sunny. 

w 

42 

29 5 


10 

(^alm and clear. 

— 

40 

29 *6 


9 1 

(jrloomy morning; wet night. 

;;;; i 

40 

29-4 

I 

1 

2 ' 

Clear and fine. 

1 

fiS 

29-4 

j 

10 

Clear and*plcasant night. 

— i 

35 

29*5 


9 

Showery morning. 

NE 

40 { 

29-4 

i 

2 

Cloudy, with sh{)wers. 

NK 

44 1 

29*3 

5I 

10 

9 

Calm and clear night. 

Showery morning. 

NE 

.39 ' 
41 

29*4 

29 3 J 


2 

Showers. 

W 

.39 

29.3 


10 

(Jlear windy night. 


40 

29.54 

fjl 

9 

Fnisty night ; clear morning. 

— 

3.3 

30’ 1 


2 

(Uear and sunny. 

w 

30 

•■iO 


10 

Calm ; clear and frosty. 

— 

33 

:;()*l 

"i 

9 

(irloomy and windy. 

s 

.37 

29-S 

1 

2 

Stormy day. ^ 

s 

38 

29 *.5 


10 

Clear and windy. 

Pleasant morning. 

43 

29-4 

s, 

9 

— 

14 

29-6J 


2 

( /loudy, but dry. 

SVC 

IS 



10 

(.•aim and mild rain. 

— 

51 

29’^ 

9i 

9 

Calm and mild. 

— 

52 

29-6 


2 

Calm and warm. 

sw 

53 

29-0 


10 

Calm and cloudy. 

— 

51 

29*6 

10 

9 

llaxy morning. 

— 

49 

29-6-i 


2 

Cloudy, with showers. 

s 

52 

29 6 


10 

('aim and cloudy. 

— 

52 

29-6 

n 

9 

Clear and sunny. 

— 

38 

29*8 


2 

Ditto. 

w 

42 

29-9 


• 10 

Calm and clear. 

— 

.36 

29-9 


9 

Cloudy morning. 

M^indy, with show'ers. 

sw 

37 

29 7 


2 

SVV" 

41 

29-7 


, 10 

Very windy ; clear. 

SE 

4.5 

29*8 

i;il 9 

Calm, and very gloomy. 

— 

45 

29*64 


1 2 

Ditto. 

SE 

4.5 

29*6 


! u) 

f’alni, mild, and clear. 

1 

4.3 


nl 9 

(’aim and hazy ; Imar frost. 

i 

41 

V!»-7 


2 

Gloomy; .showery. 

SE 

11 



10 

(’aim and fair. 

— 

45 

y9’(> 

1 5i 9 

(’aim and hazy; small rain. 

SE 1 

48 

1 


i 2 

(irloomy, witli .showers. 

SE 1 

48 

1 29*6 


1 10 

(’lear; windy. 

SVV'^ 1 

-17 

29-5 

id 

9 

Pleasant morning. 

— ] 

1 

— 


1 2 

Very mild. 

1 

1 

— 


i 

1 

1 

Dry and hazy. 

During the two last days, the bees 
have come out in great numbers, 
and flies and moths have bet^ 
frequent. 

1 

1 

• 

• 

j 

i 

1 


17 9 Calm and pleasant showers. 

2 Very fine» 

1 0 Gloomy. 

ISi 0 (.'aim and pleasant. 

2 Very fine. 

10 Clear and pleasant. ^ 

19 9 Calm and pleasant. 

2 ('loudy, with showers. 

10 (7alm and clear. 


— 

48 

29*14 

SE 

47 

29*1 

— 

45 

28-94 

S • 

47 

28-6 

SW 

46 

28*6 

sw 

43 

28 -T 

— 

. .38 

28*7 

sw 

43 

28*7 


.a 

29*0 
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1* 




ullonth. Hour. 

I M'eather. 

Wind. 

Tlier. 



Barom. 

1821. 

Hoc. 2r 

9 

' 

Calm and pleasant. 

SW 

38^ 

29-0 


2 

Very fine day. 

SE 

43 

29*0 


10 

AVindy, with rain. 

SE 

37 

28-rjt 

21 

9 

Clear morning. 

— 

* 35 

28-6 


2 

Cloudy and gloomy. 

NW 

39 

28* 


10 

Calm anti clear. 


39 

29*0 


9 

Hoar frost. 

SW 

3S 

29*1 

; 

2 

Cloudy, with showers, * 

SE 

40 

29*0 


10 

Calm and wet. 

SE 

i'9 

28*9 


9 

(bloomy, with showers. 

SW 

35 

28*8 


2 

Fine, but showers at one o’clock. 

SW 

39 

28-7 


10 

Gloomy drizzling. V 

W 

35 

28-5 

24 

9 

Hazy morning ; hoar frost. 

SW 

35 

28*8 


2 

Gloomy, with rain. 

SW 

36 

28*7 


JO 

^iMisty ; very wet. 

w 

35 

28*5 

25 

9 

Heavy rain. 

NW 

37 

28*1 


2 

Gloomy, with rain. 

W 

3S 

28*1 


10 

Calm and star-light. 

W 

35 

28 -3 

2fi 

9 

(\ahn and clear; frosty. 

— 

33 

28-5 


2 

Ditto. 

s\v 

35 

2S-.5 


10 

Ditto, ditto. 

. — 

32 

28-6 

27 i 

9 

Hazy morning; hoar frost. 

Very tine. j 

(fiooniy. 

s 

3.3 

2S-T 

♦ ■ 

2 

SE 

.38 

28*6i 

i 

10 

' SE 

38 

28-8 

2Si 

9 

Misty morning ; hoar frost. 

SW 

36 j 

i 28*8 

1 

1 

2 

(?Joudy and windy. 

SW , 

,41 

‘JH-G 

1 

1 

10 

AVet and windy. 

SE 

42 



9 

(rloouiy ; very wet. 

SE ' 

41 

28*1 

'j 

2 

Stormy, with rain. 

SE 

44 1 

28*4' 


10 

Daik and very wet. 

NE 

43 i 

28*7 i- 

.^oj 

9 

(iloomy and wet. 

NE 

42 

29-0 

1 

o 

Clear and sunny. 

i 1 

43. 

29'0:V 

t 

10 

M’^indy and iir. settled. 

AV 

4i 

29*5“ 

! 

:iif 

0 

Decs Hying abroad,. 

Fine and dear. 

! ! 

NAV 1 

37 

29 7 

1 

2 ! 

Ditto. 

NW i 

42 

29*7 

i 

.... ‘ 

10 1 

(dear and frosty. ' ! 

1 w : 

.33 

29*8 

Vhuits 

Ijl 

.i'lower, — Clilna rose ; wall 

flowers 

, sinj 

;;le lUicI 


iloublc ; stocks, single ‘and double ; geiitianella (gentiuna acau- 
lis) ; sweet pea; lieatli (lu'ica caniea), polyanllius, auricula 
primula ; pansey ; blue hepatica ; carnations. 

The dowers of many oi* the alxn e, as the carnation, sweet ]H.‘a, 
f;c. are very feeble, l)ut still suflicient to show the remarkable 
mildness of the season, or rather the remarkable want of frost. 
We liavc‘ liot as yet thisVinter liad snow on the gTound, nor any 
frost beyond slight occasional morning hoar frosts. 1 have 
never seen the mercury below the freezing point. Wo have had 
a good deal (/f lieavy rain, but still iu this district scarcely our 
average quantity ; and from the long* contained drought in the 
summer and autumn, I am inclined to think that more would be 
beneficial. ^Though,* during this month, we have had no very 
violent ivind, yet we have had frequent windy weather, and it 
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has, blown much more Irom the* SE than usual. Wheat kwks 
well, and, I think, all the operations of husbandry have been 
carried on without interruption. * 


3Ionth. 

Hour. 

Weather. 

Wind. 

j Thcr. 

Barom. 

18‘22. 

» • 

V * 




^ Jail. 1 

9 

OUwmy morning; hoarfrost; fair. 

SW 


20 -.y 


2 

Cloudy and wet. 

SB 

:n 

29*7 


10 . 

Stormy niglit. 

SB 

i 

20-3 i 

o 

9 

tdoomy ; /ihiiwcrs ef sleet, 
tiltioniy and calm. 

— 


29-5 


% 

NW 

3^y 

29*5 


. . 

Calm and cloudy. 

— 

34 

29 6A 

:i 

1 

Calm and hn/y. 

SW 

34 

29*{r 



Ditto and gloomy. , 

s 

3rj 

29*n^ 


! 10 

Ditto iiiid cloud)^. j 

s 

33 

29 -I- 

4 

■ 9 

Stormy and wet. , 

— 

tiO 

29*.> 


i 

Ditto, with snow showers. 

NB 

31 

29*5 


1 

Ditto. 

— 

31 

29-S 

6 

9 

Hoar frost, with showers of snow. 

NW 

! .‘M 

29*S 


i 2 

Stormy, with snow. • 

N 

34 

29*S 


10 

('aim and frosty. ! 

N 

32 

.‘1()*0 

6 

9 

Hoar frost, with showers of snf»w. j 

AW j 

i *1^1 

:io-o 



(’aim and clear. 

s\r ' 

34 

:to*(> 


10 

(’hnuly, with slight snow showers. 

SW" I 

\ 32 

29 9C 

7 

9 

(rhxmy, witli ^lcet. 

— , 1 

3.) 

‘-.9-9^ 



Ditto, 

NW^ ! 

:tr> 

21) 


10 

(’aim and clear. 

— 

33 

30-1 

h 

9 

(iloomy. 

— 

33 

30 0 



Cloudy and windy. 

NW" 

33 

30 (f 


10 

( rioomy. 

— 1 

10 

304> 


9 

Clear and pleasant. 

— 

:i7 

3(H).\ 


o 

Ditto and windy. j 

X\V" 

3H 

30-l/ 


10 

('loudy and windy. 1 



42 

29*9 


• 9 

Cloudy. 

— 

14 

29*8 


o 

(\'ilni and /ifu*. 

w 

' 40 

29*8 


10 

(’aim and j)k'a.sant. i 

— 

41 

29 -S^ 

Hi 

) 

9 

M'indy, hut pleasaiit. 1 


Hi 

29 0 


o 

Ditto and gh'oniy 

AC 

4G 

29*0 


i 10 

Ditto, hui pi caM.::t. 

— 

43 

29 0.^ 

\\:\ 

1 ‘9 

lMca.sai:l. 


\ 45 

,‘1() o" 

\ 

i *■* 

Ditto, but win.dy. 

AV 

i 47 

:io 0 

\ 

1 

10 

W'indy and cUniidy, 

— i 

i 49 

29*9 

9 

\ try w'indy. 

— 

49 

29 9 


O 1 

Ditto and i loudy. J 


47 

29-8 


10 

Ditto and clear. 

— 

4<> 

29*8 

1 


\'ellow aconite in ilower. ! 


[ 


] i 

9 ; 

.‘•’toruiy, w'itli slion crs. ■ 

SW 

1 

i OS 

29*8 


i 2 : 

(Jlcar, and wdiidy. i 


I 

29-8 

• j 

! 10 

>\’indy, wdtli showers. , 



29*8 

j:>; 

9 

A'^ery line. | 

— 

' .S.'i 1 

29 9 


2 ! 

Clear and windy. j 


; 33 

29*9 

! 

10 

(.'lear and frosty. 

— 

32 

29 9;^. 

IG 

9 ! 

( Iciir and line. 

— i 

i 

3tH} 


iti ; 

Ditto. j 

w 

i 33 

90*0 


10 ; 

1 )it to an d fros ty , j 

— 

30 

.80*(X 

17! 

1 9 ‘ 

('aim and tine. < 



.‘15 

29*9 

1 

! 

Ditto. 

w 

40 

29 9 

j 

10 

Ditto. ' 

— 

.^5 i 

29*9 

is; 

9 , 

Cloudy and windy, j 

— ! 

1 ^ 

29*94 

! 

2 ! 

Ditto. • i 

• SW" 

43 

29*9 

i 

10 i 

Ditto and very windy. 1 

• 1 

! • 4.1 . 

son 
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lIH^onth. 

1822. 

Hour. 

M^eather. 

Wind. 

Ther. 

Baroin* 

Jan. 19 

9 

Calm and pleasant. 

-i- 

45 «> 

sooi 


2 

Very fine. 

SAV 

45 

.SO-0 


10 

Olcfbmy and windy. 

— 

48 

29*8 

20 

9 

Clear and windy. 

• 

44 

29*8 


2 

Very fine. 

W 

45 

29-8 


10 

Calm and clear. 


42 

29*9 


9 

Clear and windy. 

.... 

44 

300 


o 

Very fine. 

w 

45 

300 

1 

10 

Calm and mild. 

Snow-drops and crocuss in flow’er. 

« 

44 

9 

SO'O 

22; 

9 

Very fine. 

Ditto. 



42 

.300 


2 

sw 

47 

30-0 


10 

Calm and pleasant. 

— 

44 

300 

2S 

9 

Very line. 

— 

IS 

29 9 


2 

Ditto. 

sw 

4fi 

29*8 


10 

(jtloooiy. 

— 

46 

29*7 


Birds, say tlmishes, larks, robins, 
and hedge-sparrows, singing this 
evening as they do in April. 


24 

9 

( aim and pleasant. 

— 

46 

29*6 


2 

Very fine. 

SW 

47 

29-6 


10 

Gloomy. 

We have in flower in the open air 

28 distinct kinds of shrubs and 
plants. 


45 

29*6i 

25 

9 

\\’'indy and cloudy. 

w i 

44 

29*6 


2 

1 )itto and clear. 

sw 

44 

29 '6 


10 

Windy. 


39 

29*S 

26 

9 

Clear and windy. 

— 

38 

294) 


2 

Ditto, 

w 

.39 

29'9 

27| 

10 

(floomy and cold. 1 

— 

35 

30*1 

9 

Calm and misty. 

— 

36 

30* 1 

I 

1 

2 

l^itto and wet. 

SM^ 

39 

30*01 

1 

10 

Dark^ windy, and wet. 

! 

46 

30*0 ' 

28' 

9 

('lear and windy. 

— 

, 45 

29*9 


o 

Ditto. 

SW 

; 41 

29*8 


10 

Gloo)i^y. 

— 

i 46 

29*9 

29 

9 

(3car and pleasant. 

— 

! 40 

29-9i 


2 

Ditto. 

AV 

i 43 

29-91 


10 

Calm and very clear. 

— • 

35 

30*0 

SO 

9 

Clear and hoar frost. 

— 


30*0^ 


o. 

Ditto and fine. i 


i 

.30-0 


10 

(-loomy and windy. 

1 ‘ 

1 — 

30 0 

31 

9 

Stormy nif>;bt ; windy ua>rnir.g. 


41 

29*9 


2 

Clear and high wind. 

isw 

' 43 , 

29*8 


10 

Fine night; windy. 

1 — 

42 1 

29*8 


In F/oicei '. — Chiiui rosi?, laurustinus, common furze, pansey, 
yellow aconite, wall flower, christmas rose, stocks, hopaticas of 
different colours, polyantlius, auricula, primrose, gentianella, 
heaths, crocus, snow drops, pimpernel, dwarf rhododendron 
(rhododendron hirsutum), hellebore, and mespilus japonica* 
This month of January has been the mildest ever remembered, 
and certainly very favourable fg»r gardening and planting. We 
have had some very heavy gales of wind, and several slight 
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fl-osty nights, but nothing like snow storms, which are usual 
at this'seasou of tft« year. The crops, particularly that of wheats 
of the last autumn, have proved very productive in the north- 
eastern part of the kingdom at least, and of a good quality. 


IVlonth. 

Hour. 

^ Weather. 

Wind. "1 

Ther. 

Barom. 

1822. 






Ft*b. 1, 

9 

Pleasant morning. 

— 

4.50 

29*7 


2 

Clear and windy. 

sw 

46 

29‘6 


10 

Very stormy ijiglU. 

— 

47 

29*.d4 

21 

9 , 

^ Stormy, witli rain. 

— 

48 

29*1 


2 

Ditto. 

sw , 

51 

29*0 


10 

Ditto. 

— 

51 

28 6 

3 

0 

( lear morning ; hoar frost. 

— 

35 

29 1 


2 

Ditto and pleasant. 

8W 

42 

29*2 


10 

Ditto and calm. 

— 

37 

2 93 

4 

9 

Calm and clear ; hoar frost. 

• SW 

.3.5 

29-4i 


1 2 

Clear. 

sw 

40 

29 4 


1 10 

(iloomy, with showers. 

SE j 

39 

29*2 

f) 

9 

Very tine. 

— 

40 

28-9 


o 

V'indy, with rain. 

8W i 

39 1 

28-8 


10 

Ditto and clear. • 

— 

3.5 

29-5 

fi 

9 

(.’dear and pleavsant ; hoar frost. 

— 

37 j 

29*8 


2 

(dear and line. 

sw 1 

42 1 

29-8 


10 

(floomy and windy. 

1 

1 39 1 

29*5i 

7| 

9 

M'ct nig] It ; gloomy morning. 

SE 

' 42 

29*4 


<2 

(’loudy and windy. 

sw 

47 

29*4 


10 

Calm and jdcasant. 

sw 

i il 

29 5 

s 

9 

Culm and lia/y. 

NM" 

41 

29*5 


2 

V cry line and clear. 


42 

29*5 


1 

(.’aim and clear. 


43 

1 29*44 

y 

9 

(floomy and wdiidy. 

— 

1 41 

29*5 


2 

(’loudy. 

SE 

1 42 

29*44 


10^ 

(’aim and wet. 

— 

1 43 

29* 5 

10 

i 9 

(floomy ; calm ; fair. 

— 

i 

1 29*04 


2 

(doudy and calm. 

S 

i 4 1 

1 29*5 


10 

('aim and clear. 

— 

1 42 

; 29.5 

11 

9 

C alm and clear; lioar frost. 

— 

1 30 

, 29*7 



( lear and fine. 

, SW 

1 44 

; 29*7 


10 

('aim and clear. 


36 

; 29 74 

12 

I 9 

C'lear and hoar fro,st. 

— 

1 34 

: 30*0 



Clear and sunny. 

1 

1 42 

30*0 


10 

Cdihn and clear. 

1 

1 36 

30*0 

13 

9 

[ ('aim and hazy; hoar frost. 

1 — 

1 33 

29 94 


2 

(.'aim and cloudy. 

SE 

i 37 

1 

29-84 


10 

(’aim ; liazy and wet. 

, — 

i 38 

29 8 

11 

9 

Pleasant day. 

. — 

, .39 

29-8 


2 

A'^ery line. 

SE 

1 47 

; 29*8 


10 

(irloomy and windy. 


; 42 

i 29*7 

J5 

• 9 

( ’aim and pleasant. 


1 45 

: ‘^9^4 


2 

Clear and sunny. 

SAV 

40 

29*8 


10 

Gloomy. 

• 

41 

' 29-8 

i • 



IMignoncttc in llowcr. 




16 

9 

Clear and fine morning. 

W 

37 • 

29*9 


2 

C'loutly. 

SW 

42 

, 29*9 


10 

M^et evening ; starlight, but windy 

sw 

49 

29*84 


ni^ht. 



12 ’ ifcfr. Winches Account of the Weather ^ i^c, [July, 




Month. 

Hour. 1 

Weather. 

1 

1 

( 

Wind. 

1 Ther. 

Barom. 

1822. 



1 




Feb. n 

9 

Mild and pleasant. 


SW 

50® 

.SO-0 


2 i 

Very fine day. 


w 

54 

29-9 


10 i 

iGllooiny night; windy. 


w 

48 

29-94 

18 

9 

Windy, but pleasant. 


KW 

: 4S 

29-9 

1 

2 

Ditto, with showers. 


w 

47 

29-9 

1 

10 , 

Calm and starlight. 


w 

48 

.90 1 

lOi 

9 

Cloudy. 

1 

SW 

42 

30- 1 

1 

2 

Ditto and windy. 

i 

w 

47 

30 0 

I 

10 

Ditto and calm. 

» 1 

1 

w 

i 46 

29 9 

20 

» ! 

Gloomy and wet. 

t 

i 

— 

' 44 

29*5 


\ 

Clear and windy. 


w 

41 

29 5 


10 

Calm and clear. 


— 

44 

29-7 

21, 

9 1 

Clear and sunny. 


— - 

44 

29 9 

1 

i 

2 1 

Calm and sunny. 


w 

45 

29-9 

t 

10 1 

Calm and cloudy. 


— 

42 1 

30*1 

22: 

9 ! 

Pleasant, but windy. 


w 

4.3 

29-9 

1 

2 : 

Ditto. 

1 

w 

45 ! 

29-9 

1 

10 

Windy, with showers. 

1 

SW 

40 i 

29-7 

23| 

9 

Clear, with hoar frtjst. 


— 

40 

29-9;> 


2 

( lear and w,*ridy. 


SW 

45 

29-8" 

1 

10 

Windy and starlight. 


— 

! 45 

29*7 

24i 

9 

Cloudy, with slight showers. 


— 

48 

29*55^ 

1 

2 

Ditto and windy. 


SW 

52 

29-.5 

i 

H) 

Ditto very windy. 


— 

52 

29-r»i 

25 

9 

AVindy, l)ut mild. 


— 

‘ 51 

29-S 


2 

Ditto and dear. 


SW 

54 

29-7 i* 

1 

10 

( loudy raid windy. 


1 — 

57 

29'7 

26 

9 

(iloomy, witli showers. 


1 — 

47 

29*7 

1 


Clear and iinc. 


SW 

47 

29-7 

1 

i 

1 10 

Ditto and windy. 


— 

.‘19 

29-S^: 

27 

9 

Clear and sunny. 


; — 

57 

:>(J‘l r!j 


2 

Sunny and fine. 


i w 

1 44 

5()*2 


10 

Calm an<l dear. 


1 

1 

: 3()-.2 

2S 

: 9 

Clear and fine. 


w 

1 40 

1 .‘{0*3 



Clear and .sunny. 


SW 

i 

1 30-.3 


’ 10 

Calm and dear. 


, SW 

; .S7 

! .30*2 


In I'loicer. — Ciucus, snowdrop, hepatica, aconite, violet, wall 
dower, heath, ine:/erlon, anemone,’ stock, pansey, polyanthus, 
primrose, auricula, primula gentianella, do;^- tooth, violet, Christ- 
mas rose, ])inipernel, carnation. 'Fhe month ol’ February has 
this year been lemarkahle lor its mildness. Vv^e have hud no 
frost beyond occasional hoar frosts in the morn!n<»:, and althoie^ii 
there have been some violent ^'ales of wind, and oin^ or two 
heavy falls of rain; iijion the whole, all the operaljons of huslran- 
dry and e;ardening luive been carried on without interruption, 
and in tlui must favourable manner. At the same time, llie 
frosty mornings have given a salutary check to vegetation, and 
prevented that premature expansion of leaves*and dov/ers which 
too often ends m the luin of our crops of fruit, particularly of 
apples and pears. 
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Article III. 

abst ractcd Statement of the Weather daring^ the Twenty Years 
from \112 to 17*92, kept at the Imperial Academy of Sciences 
in St. Petershnrgh ; to which is added the Two Years 1818 ami 
3819; both copied from the liimian Yearly Calendar. By 
Mr. Longmire. 

Account of file Weather at St. Petersburg!! from the Year 1773 
to 1792, both included, in the Old Stile- 

.Baromefrical Observations. 

English inches. 

1. Greatest height during these 20 years oc- 


curred on Nov. 23, 1774 31*15 

Least heiglit in 1784 28*5G 

• * 

Difference 2‘59 

2. Mean of the greatest yearly height taken on 

the 20 years 30*841 * 

Mean of the least height 28*813 

Difference 2*028 

General mean height 29*914 


In general, the barometer fluctuates the most ; and, therefore, 
is at tlie highest and lowest points in December; but the mean 
height was at the upper extreme in May, and at the lower in July. 

Therrnomet rival Observafi ons. 

The account is given in the scales of Reaumur and De Lisle. 
I have reduced the numbers to Fuhrenlieit’s scale, and annexed 
them to the others. 


l. The greatest cold on the 4th of Feb. 1772 .* ' -SSP 208-0 

The greatest heat on the 7th of July, 1788 | 92 lOO’O 26;^ 


The dift’erence 130 108 0 


*2. The mean of the greatest cold for the 20 years j —23 195*6 

The mean of the greatest heat i 85 106*6 

The difference '. ...| 408 


a 

3 

a 

2 

2 

QJ 

ta: 

— 38P 208-0 

92 JOOO 

. 

26; 

ISO 

1080 

60} 

-23 

85 

195*6 

106*6 

-24i 

JOS 

89 
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a> 


I 


:3 

ca 

a> 




3 . /I, 

. c. 

4 - a. 


r. 


M ean temperature in the inorninga and evenings T. 

The same during the summer, or from May till October 

.The same during the winter, or from November till April. . . . 

Mean temperature at two o’clock after mid-day. 

The same during tlie six summer months • 

The same during the six winter months.. . . .. ! 


33 ^ 149-7 — 

49 130-0 74 

^0 160-5 - 6j 
43 i 141-0 4» 

61 I ‘26-0 J‘24 

27 ,154-8 - 2^ 


111 general, January was the coldest, and July the. hottest 
month. 

The first frost was always between the 8th of Sept, and the 
9th of Oct. ; but in general about the 27th of Sept. ; and the last 
frost always betw^cen the 1st of April and the Tith of May, but 
mostly in April. 

Each year had about 1 12 complete winter days, 59 harvest 
and spring days, with frost in the night, and 194 summer days. 

The ice in the Neva River at vSi, Petersburgh was broken up 
sometime^s on the 22d of March, generally on the 1st of April, 
and never after the 31st of this month* This river was never 
frozen again before the 16th of October, mostly on the 14th of 
November, and never later than the 12th of December. The 
river was navigable generally 218 days, and covered with ice 147 
days. 

Each year had, fer the most part, 69 perfectly calm days, 16*6 
-days of strong wind, 103 windy, and 27 very stormy days. The 
w^est wind prevailed the most, and the south wind the least. 
January was the most stormy, and had westerly winds, and July 
was the calmest month. The north wind reigned in April, the 
east in July, the south in November, and the rest in August. 

liach year had 91 fair days, 118 c.oiuplctely dull, 156 partly 
cloudy days, 106 rainy, 73 showery, 43 foggy, and 4 times hail ; 
13 to 14 times thunder, and 21 northern lights. In the year 
1786, it thundered 18 timCvS ; in 1790 vmly 6* times : these are 
the extremes in 20 years. 

The year 1774 had the most thunder and northern lights, the 
thunder having been heard 17 times, and the northern lights 
seen 48 times. It is remarkable that the nortlicrn liglits have 
decreased since 1782, as from that year to 1786, they were seen 
110 times^, and only 39 times from 1787 to 1791, 

The most serene months were April and June, next to them 
March, May, and July; November, December, and January, 
were the dullest months ; August was the most cloudy and 
variable, and next to it, the months July, May, and September. 
The greatest fogs arc iii February, and the most rain in July, 
August, and September ; the most snow falls in December. It 
hails the mdst in May ; in September, somewhat less, but never 
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in January and February ; in December, only twice in 20 years ; 
in March and November, four times ; and in June, five times. . 

The northern lights abounded in September and March, an3 
July had the mosf thunder ; the former having been seen four 
times each month, and the latter heard four or five times. Dur- 
ing 20 years, it thundered three times in June and August ; 
June and July had no northern lights, and December, January, 
tind September, had no thunder. In November, it thundered 
only once ; in April it occurred five times, in October three, and 
in November, two tlumdcr storms. 


Statement of the Weather for the Years 1818 and 1819. 

Barometrical Ohserval i om. 

^ 1818. I lvSl9. 

Eng. in. Eng. in* 

I. a, 'J'hc greatest height was in 1818 on Oct. and in 1819 on I 

Feb ^5 30 88 

The least height on Jan. 4, in 1818; and on Nov. ‘20, in 

1819 28-28 28-86 

h. The difierence 2-60 2*46 

The mean height ^ 29*58 30*09 

c. The mean height from three observations every day in the year 30*17 30-09 

Days. Days. 

tl. The^iercury .stood higher than 29*86 English inches during . 25.3 281 

I'hermonicter. 


1818. 1819, 


I. < 1 . (ireatest cold by Fahrenheit 

The greatest cold in 1818 was on Feb. IT, and in 1819, on Dec. 

17, below zero 12*66 34 

t/. Greatest heat on July 9, and on May 27, in the respective years. 88*0 90 


100 66 124 


Days. 

2. a. There were days in which the temperature was below the freezing 


point in the mornings and evenings ? 150 

In the above days, Oiere were, in which the temperature was 

30^ below zero . — 

to 18^ below zero — 

18^ to 6^ ditto 4 

6® below to 8® above zero 6 

8® to 20® ditto 20 

20® to 32® ditto 112 


Days. 

174 

2 

3 

9 

35 

41 

84 
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f 


3. 


a. There were days in which the temperature rose higher than the, 

freezing point in the warmest part of the day | 

Of these days, there were, in which the temperature was . . J 

Between 80° and \ . 

670 and 55^ 

550 and 430 

430 and 3^0 


tf. The mean temperature in the mornings and evenings from the 1st 
of November to the 1 st of the same month each year 

b. And the mean temperature at mid«day 

c. But the mean temperature, from observations three times a day, 

taken soon after mid* day, was 

The same for the mornings and evenings 

d. General mean temperature, from three observations each day .... 
a. Last frost in the first part of the year was on May 18, 1818, and 

April ‘^8, 1819. I 

First frost in the latter part of the year was on Sept. 13, 1818, and 
Oct. 15, 1819. 


1818. 

1819. 

Days. 

Days. 

273 

229 

J5 

15 

38 

46 

64 

68 

6:1 

48 

93 

52 


273 229 


200 24 

60 61 

45 39 

37 27 

40 35 


2A Wind blew ; very stormy or hurricanes 

Very windy 

M'^indy 

Moderately windy 

Calm 

c. North wind prevailed 

East 

South 

West 

North-east 

South-east 

South-west 

North-west 

il. Perfectly clear days 

Partly clear and partly cloudy * 

Overcast 

There were in the above, misty days .’ 

O. a Kain fell during 

Snow 

Hail, times 

5. First snow was on Oct. 14, 1818, and Oct. 17, 1819, 
liast snow was on May 5, 1818, and May 10, 1819. 

tc. The water continued frozen 

The summer had 


jd. The rain, h{^il, and snow, were equal to a column of water of. . . . 
The proportion of water yielded, from rain to that from snow, was! 


Days. 

14 

Days. 

17 

25 

76 

60 

251 

1 21K 

15 

* 54 

27 


51 


34 


124 


3l> 


24 


32 


22 


72 


153 


140 


218 


88 

68 

77 

89 

27 

6 

259 

228 

118 

169 

Eng. 

inches. 

Eng. 

inches. 

12*84 

1696 

5 to 2 

4 to3 


Times. Timen. 

7. ff. Thunder was heard 12 16 

First thunder occurred *on April 15, I'SIS, and April 6, 1819. 
l^ast t^tindei*was on the S ept, i , 1818, and Sept. IS, 1819. 
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• • 

1818. 1819. 

(Times. Times. 


b. HainboWvS were secfl 3 7 

Circular round the sun occurred 7 9 

Circular round the moon * 5 18 

Northern lights were seen d 12 


8. «. The river Neva v/as frozen on Nov. 15, 1818, and Oct, ^7, 1819. 
• The ice was broken up on April 17, lNl8, and April 9, 1810. 


Auticce IV. 

On the Crystal tine Form of Oia.spnrc, By W. Phillips, FLS. &c. 

(To the TZcHtor of the Annn^^ of Fhi/tisojjhi/.) 

In the A/nui/s of Phllnsojihj/ for the ])re8eiit month there is a 
eommnniciition cm the* siihject of that rare mineral diaspore. ^Iii 
the c/abiuet of my frif'iid, S. L. Kent, is another specimen consi- 
derably resv.‘mhlini; that which is in the possession of G. B. 
>Sovv erby, but of a more liighly crystalline structure. 

The results obtained by subjecting the latter to the blowpipe 
by ,1. G. Children, Fsq. tend to show that it docs not differ 
essentially in characiter from the diaspore of Le Liovre ; and 
having been permitted to examine the s]>ecimen in the posses- 
sion of S. li. Kent, whicli he bouglit many years ago at a sale 
of foreign minerals, without either a name or locality, 1 am satis- 
fied that it also is a true diaspore. 

1 succeeded in detaching portions of several fragments of 
crystals, and one very minute and nearly perfect crystal, suffi- 
ciently brilliant lor the use of the reflective goniometer. 

This crystal is a doubly oblique ])i ism, of wliich tlie form and 
measurements are shown in PI. Xlll. tig. IJ. 

M on T ()5^ 0' 

P on M lOvS oO 

• PoiiT 101 20 

The plane o, though perfectly defined, is not brillig.nt enougli 
for the use of the retiective goniometer, nor are thieve extremely 
minute planes in connexion with it at the lower solid angle of the 
prism. 

1 possess a very small fragment of Le Lievre’s diaspore, on 
which the plane P of the preceding figure is very bright, and on 
which there is a cleavage parallel^ to the plajne M, and hence I 
have been enabled to procure the measurement by 4he reflective 

New Series, vol. iv. c 
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goniometer of 61° 40', which is so near to the complement of P 
on M (108° 30') that it is impossible to doubt its being P on M 
'•'return over the edge X. Nor can a reasonable doubt exist that 
the two specimens are identical, though differing somewhat in 
appearance. They afford similar results on the application of 
heat. W. Phillips. 


Article V. 

On the Differences in the Annual Statements of the Onanlity of 
Rain falling in adjacent Places. By H. Boast, Esq. Treasurer 
of the Royal Cornwall Geological Society. 

(To the Editor of the Annals of Philosoplu/.') 

SIK, Geological Societ^^ Penzance, J^une 1,1822. 

Yol'U iutelligcnt corrc«pundt*at Mr. llaasoii, aoticed 
for May, p. 372), that the diitereaces in the aanual statements 
of rail! from places near together are singular, and certainly 
require an attentive inquiry/’ The tables published from time 
to time, and periodically, in the Aiina/s oj' P/iihsop/n/^ exhibit 
still greater diiferences ” than those stated by Mr. Hanson ; 
and it was in consequence of remarking such anomalies that the 
resident ofticers of* the Cornwall Ceological Society instituted, 
above 12 months ago, a course of careful observations, with a 
view to an explanation of this phenomenon. 

Suspecting that a part, if nut a great part, of the differences 
arose IVom the disparity of gauges or measures, our first care was 
to be accurate in that respect. Fig. 8 (Plate XIII), will show' 
better than a more verbal description, the form of the instruments 
wx' adopted. The upper rim, r/, is of copper, one incli wide ; 
the basin or funnel, 0, is of pewter, two inches deep ; the outer 
^neck or cylinder, c, is of the same material,' as is also the pipe, 
d. This cylinder should so fit the neck of the bottle or receiver, 
c, as to ke<?p the funnel quite steady ; and the pipe has a very 
small orifice at its lower end, and is covered by a iierforated lid 
at top, in order to prevent, as much as possible, evapoi^alioru 
The diameter of the copper rim is exactly six inches, and cor- 
rectly turned in a lathe and perfectly circular. All this any 
expert brazier can accurately execute, and for the cost of 4s. or 
f)s. A common bottle does well for the receiver, but it should 
be of the capacity of not less than three pints wine measure, for 
a gauge of six inches diameter. 

No less care is vequisiterin having a measure accurately ^a- 
duated. A cylindrical glass jar or gas receiver, y', is very con- 
venient, and easily obtained, dn a guage of six inches diameter 
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one inch deep of rain is «qual to 28*274 cubic inches (nearly one 
pinC wine measure), and in w^eight at the temperature of (i 0 ° tg 
7139*1850 grains ; consequently 4 inch =: 1784*7962 or 1784^- 
grains nearly. I.e^, therefore, the glass jar be exactly bahinced 
in good scales, and then filled with rain or disiillcd water to 
the perfect equipoise of 1784|- grains, marking the heiglit on 
the side of the measure, which will !;c the indication of *25 or ^ 
inch of rain in the guage. Were the cylinder of equal diameter 
tliroughout, it would only remain to divide the space so marked 
off into 25 equal ])ai ls ; but as these glasses are seldom quite 
uniform, it*is necessary to check the measure by weight in every 
*05 of an inch, wliichis easily done by weighing with 1427 a gvs. 
for *20, with 1070^ for *15, with 714 for *10, and witli 357 grs. 
for *05 of an inch, marking these divisions severally and accu- 
rately on the side of the measure, and then dividing each into 
live ecpial parts, ol)scrving to allow in the lowest for the l)ulb 
usually found at the bottom. Thus the measure will be gra- 
duated to the hundredths of an inch, aild if it be about I j, inch 
in diame ter, the spaces will be large c^iough to halve, so that the 
register may be conveiuenll}^ kept in three places of decimals; 
thus instead of *10’, set down *105, being so many thousandths 
of an inch. If there is any difficulty to cut the glass, the gradfla- 
lion may be marked with a pen on a slip of paper pasted on the 
side of the measure, observing that it should be quite dry before 
the operation takers place. 

It is thus easy to provide an accurate pluviameter ; but to find 
a suitable situation for fixing it at a sufficient distance 
from treys, buildings, or any object that might obstruct the 
free current of the wind, is a matter of great difficulty, and of the 
greatest ini])ortanco. For this reason, the tops* of the highest 
buildings liave been lieretofore selected. There is, however, 
cause to suspect that they are the ?nost ineligible. In the reports 
from Kinfaua’s Castle, the upper is made to indicate more rain 
than the lower guage. This is contrary to all similar observa- 
tions, and to the nature of things. The error must, therefore, be 
in the different capacity or situation of the instruments used. 
To this phenomenon, which has excited so much speculation, 
our observations have been particularly directed. Three guages 
and measures, exactly alike in form and size, have been used. 
The first was already fixed on the top of our Museum (from this 
our anriuai reports are drawn), higher than the level of the adja- 
cent chimney stacks, and consequently free from lateral obstruc- 
tions. The house is open in front, joined on each side to others, 
and its back towards the continuous buildings of the to’ivn. The 
guage is 45 feet above the surface of the ground, and 143 above 
the level of the sea. The two other guages are fixed at the level 

the groundy each in a g-arden, and at a distance of about 60 
yards from any building or higli. trees, being in respect of all 
circumstances, that seem to affect the fall of rain ,* each 

c 2 
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to the other. The first of tlie^e two, <>:' No. 2, is 150 yards dis- 
tant from the Museum, and 90 feet above tlie sea. * No.''3 is 
'about 500 yards from both the former, and 70 feet above the 
level uf the sea. In these two, viz. No. 2 ar.d No. 3, the quan- 
tity of rain was on the whole equal, only varying occasionally 
in a snuill degree above or below each other; but the difference 
between them and No. 1 is very great, viz. above 3 to 2, the 
result of 12 months hc'ing, in No. 1, 30*475 inches : and in No, 2 
and No. 3, d5*0(S0 iuclies. 

The ratio varied considerably in several months, as for 
instance, the total of 


No. 2 and .‘L 

Aug*. 1821, was in. 4*470 . 
Se|Ueinbcr 4*520 


October 5*770 

November 5*170 

December 9’500 


No. 1. 


4*000 hcir.g nearh 

{ as 9 to 

8 

;]*190 

<) 

6 

O-ooO 

11 

7 

3*1 10 

10 

f) 

G*4«() 

19 

13 


These months were unusually wet, and the three last remarkably 
stormy. 

‘ Having observed that the difference between the lirst and the 
other giuiges varied with tlie more or less wind, its velocity has 
been registered from observation ; but not having an accurate 
anemometer, we cannot yet offer any certain conclusion fuither 
than this, that the difference in the (|uanlity of rain rec’.eivod iii 
a guage jdaced on the top of a building and one at a level with 
the surface of the ground, is, for some reason or otlie^*, propor- 
tioned to the rehcili/ of' the irind ; and that tlie average excess 
of the lower guage is much greater than' can be attributed to any 
or all the causes hitherto assigned, f or admitting all that can 
bo (iue to the difference of the sine, of the angle of inclination at 
which the falling drops may neacli tlie earth ; and also all that 
could accrue from a continued condensation of aqueous vapour 
botw'ecn tlie altitude of the upper guage and ' the surface of the 
ground, yet the aggregate of both would, iu an elevation of only 
45 loot, be trivial, in comparisou of the enormous difference 
found every month, and on the average of the whole year. 

The facts obtained do not yet, peihaps, warrant the positive 
conclusion, and we, therefor(% offer it only as a conjecture that 
the aforesaid difference is owing c/iiff/ to the vdiirl or eddi/ 
occasioned by the recoil of the gusts of wind striking on the 
sides of tha building — an effect very visible in tlie disturbance 
of smoke issuing from chinmeys during a high wind. 

Since the discovery of the self-registering thermometer, and 
the consequent notation of the daily maximum and minimum of 
temperature, it has been found that the annual mean heat of the 
north and south of -Qreat Britain is much more equal than was 
supposed ; and it seems probable that the annual mean of the 
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fall of rain will be Ibnnd to diifer much less than hitherto 
recorded. Nothing will contribute mere to ascertain the fact*# 
thanVn imiforniily of o'uvigos, as well in i>}fnatioUy as size and 
shape. It is desinilTle that in all cast;s there should be a guage on 
the level of the .surracc of the ground. pit must he prepared 
just filled to the boltle in which it may so slnud that the talgc 
of the funnel shall be but lialf an inch above the surface, and 
care .aken tliat the rini of tlio liasiu he Inily horizontal. If any 
obstacle to the free course, of the vrind occurs within lOO oi* 
yards of tlu; vaeage, its lu.lght, l)rea(.ll.h, and direction, should b(‘ 
noticed ; and in respecd ofthose j)laced on the t')[)s of buildings, 
the of jiipc between the 1‘unnt.l and rc‘C(dver, and whether 

Avitliin or without tlio house, sliould h'a incnt ie.ned ; as well as \ \n) 
height of the guage above the ground, and rd>oVv^ the level (;f the 
Siui. It is alsr) desirable tiiat thi] haronu'trieal tables sliould hit 
always reduced to the temperature oi‘ cu*, if not, that tlie 

omission should be stated; and the ihennomeirical tables which 
give the true auiximnni and /if every 24 hours are ]>rc~ 

f(;rable to the*, observations of fi\:(‘d periods, which very often fad 
to show either. 

I am, Sir, your most obedient servant, ^ 

H. Bo .\se. 


Article VL 

()//. /vy/rf/yyg ///^ Sbtes of ilip Sum aud DJ/JcrcuccqfTiro Arcs, 
By iSh*. James Adams. 

(To the Editor oi* tlie A}!nals (tf Plnlosophy,) 

SIR, Slonc/ujUsCf 7tinr Pli/niottfh, Juiir. 1 Si?. 

It liaving occurred to nu; that by making a small alteration in 
tlie methods given by Mr. Leslie in his Geometry, and iiy Mr. 
Woodlumsci in Ids 'rng<monietry, tluj deuians; rations of the two 
fundamental formula? for coinponiid arcs may be rc-ndered still 
more simple than those usiia!!y given, 1 will thank you to 
insert tlie following in the Auhu/s of Philompht/y wlien con- 
venieiiT. 1 am. Sir, your most obedient servant, 

JaMKS x\I)AMS. 


Tojiud the Sine of the Sum of two Arcs, 

Let the quadrilaterals A B D E be inscribed in a circle and 
semicircle, whose centres are C, and diameters A E, the dia- 
gonals of which being A E, BD, in fig. 9 (PL XIII), and 
A B, D E, ill fig, 10. Bisect the arcs E-B, ED,^B D, in the 
points t, r, iv; and draw the radii Ct, C r, andC w?, which will 
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(3 and 30 . 3 . e . ) bisect at right angles the chords E B, E D, 
,B D, in the points m, v, n ; then will (3 1 . 3 . e .) the ti’iangle 
A BE be similar to C m E, and the triangle A D E similar to 
C tJ E ; therefore (4 . b . e .) A B is the doulJle of C »», and A D 
the double of C x\ 

We then have in fig. 10, by Prop. D, Simeon’s Euclid, 

A B X D E + A D X B E = A E x B D (a) 

Or, 

2 C /// X 2 E ?; + 2 C w X 2 E /« = 2 x 2 B w (radius unity. ) 

C m + E e + C i» x E m = B = D n. 

Therefore, 

cos. E t sin. E /■ + cos. E r sin. E t = sin. B w = sin. r t = sin. 
(E r + Et). 

Toftnd the Sine of the Dijjerenre of two Arcs. 

We have in fig. 2, by Prop. D, ibid. 

A D x" P> b: + A E X B D = A B X D E. 
Therefore, 

A B X D E - A D X B E = A E x B ]). 

Prom whence, see equation (u), we have 
COS. E/ sin. Er — cos. E r sin. E ^ = sin. B w = sin. r t = sin. 
(E r - E /). 

If I'rom A and K, the extremities of the diameters A E, the 
perpendiculars A w, E s, be drawn to the cliords B J), we shall, 
by a method equally as simple as the preceding, be able to liiid 
the cosines of the sum and dilfen'uce of two arcs. 

For by Prop. (1. 0, Simson’s Euclid, we have the following 
equations; vi/. A B x A D = Ax x A E, and 15 .s x A E = 
E B X E 13 in both the fio ures, from wheuc*! avc get 
AB X A D - E B X EB = A 1-: ( Ax- E.-,) = 2( // x A hi, lig. 1 . . {b) 
AB X AD + EB X ED = Ali (Ax + Ivs) =2(b/ x AE, fig. 2 . . (r) 

2 C in X 2 ij o — 2 E I x 2 v = 2 x 2 C n (radius unity). 

C tit X C V — E t X Fi V = C It. 

Therefore, 

cos. E I cos. E »• — sin. E I sin. E r = cos. B w = cos. r I = 
cos. (h) 7' + E 1), by equation {b). 

In like manner, w'c have 

cos. E t cos. E r + sin. E t sin. E r = cos. B tr = cos. r t — 
cos. (E7' 4 E f), by equation (r). 

The arcs E B and E D, as well as their halves E t and E i\ 
are supposed to be of the same magnitude in both the figures. 

From the foregoing, we readily obtain the following equations; 
viz. sin. (A 4- A) = sin. 2 A = sin. A cos. A 4- sin. A cos. 
A = 2 sin. A cos. A . cos. (A + A) = cos. 2 A = cos.-' A 
— sin.^ A . . .' (<f) 
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8 in.,(A — -Ir A) = sin. i»A = sin. A cos. A — sin. A* cos. 


A (ei 

cos.* (A — 4 - A) = cos. 4 - A = cos. A cos.J- A + sin.-^ A . . ..(J) 

From equation ^e) we have sin. ^ A (1 + cos. A) = sin. A 


cos. A A ; therefore, cot. 


V A = 


1 + ays. A 

A ‘ 


From equation (f) 


we have cos. -J- A (1 —cos. A) = sin. A sin A ; therefore, tan. 
A = adding and subtracting the two last equa- 


tions, we c4'‘^aiu tan. a A + cot. J- A = 2 coscc. A ; and cot. -V 
A — tan. A =s 2 cot. A. From whence cosec. A = cot. 4 - 


A — cot. A = tan. 4 - A 4- cot. A ; and 


cot. i A 4- tan. J A 
cot. 4 A — tan. ^ A 


= sec. 


A 


or 


cot. A -f tan. A 
cot. A — tan. A 


see. 2 A. 


\Ve also have by the common property of sines and cosines 
cos.~ A A 4 - sin.- . 1 . A = 1, and by equation (r/) cos.'- ^ A — sin.‘^ 
A = cos. A ; by adding and siibUacting the two last ecpia- 


tions, we have sin. A = 



cos. A 


v/ 


1 — cos. A 


and 


cos. A = 


Article VII. 

On flic Use of Tinclure and Brazil iVood in disfinguis/uni!; sevc-- 
ral Acids, and on a neiu 1 eUoic Colour obtained from il. liy 
P. A. de Bonsdorli*.^' 

It is v/ell known tliat Brazil wood, when treated with an alka- 
line solution, yields a very fine violet colour. It is on account 
of this property that the tim^turc of Brazil wood, or paper 
coloured by it, is used in cliemistry as a very delicate test of the 
alkalies.*!^ Besides this property, it possesses another which 
may prove interesting to tlie chemist ; it may be seen by llie 
experiments which I had occasion to make on this substiince, 
ami which are the subject of this memoir, that Brazil wood 
paper may he employed not merely as a delicate test of the 
presence of acids in general, but as a^ertain me an of detect- 
ing several acids, and distinguishing them from eacli other. 

With respect to the action of acids upon the red colour of 
Brazil wood paper, it is to be observed; first, that a concentrated 


• From the Annales de Chimic et dj Pliysique. 

+ The chemists of France and En^Ian<i prefer reddened litmus or turmeric paper 
detect an excess of alkali ; but these reagent^, and especially the latter, cannot be com - 
pared as to sensibility with Brazil wood paper. 
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acid produces au alteration of bolour, \\4iich is sometimes sippiilar 
jin various acids, but w hich is most commonly different from that 
produced by the acid diluted with water; secondly, different 
acids produce their effects in different times'; and thirdly, the 
colour produced J)y the action of different acids is more or less 
durable, and it uuderc^'oes changes in a shorter or longer time. 
It is with respect to these variations that w^e now propose to 
consider the acids ; and to give the reader an opportunity cjf 
judging by comparison, \ve shall suce.ossively enumerate the 
most common acids, and even those w liich do not possess a very 
marked action. 

Concentrated sulphuric acid, or when uiixcKl v/ith three parts 
of water, immediately gives a bright rose colour to Iha/il wood 
paper, whicli, by attracting moisture from the air, becomes 
orange-coloured. When diluted with railier more water, the 
acid produces a colour which has a shade of yellow ; and with 
20 or 30 j)arts of water, it gives in one minute a yellow^, or rather 
11 yellowish colour, which very soon fades. 

Nitric and muriatic acids act nearly in the same way as sul- 
phuric acid, excepting that the yellow colour produced by these 
acids, when diluted with w ater, is ])aler ; the rose colour pro- 
duced by the concentrated nitric acid soon becomes yellow^ and 
greyish, and tliat produced by muriatic acid still sooner becomes 
of a dirty grey colour. The action of the three acids men- 
tioned differs but littlci ; but it may be employed to distinguish 
to a certain extent the degree of conceatratio]i of these acids. 

Sulphunnis acid gas bleaches the moistened paper perfectly. 

Hydrioclic acid, when concentrated, gives a rose colour, which 
gradually becomes yellow on the edges, and in a few days 
entirely yellow. When diluted with water, it gives a (inc yellow 
colour ill half a minute, whicli soon begins to fade; in a few 
hours, it becomes less evident, and is- rather red than yellow. 

Iodic acid immediately gives a pale dirty yellow colour, whicli 
remains unchanged. 

Concentrated fluoric acid, wdicther pure or combined with 
silica, gives a bright red colour ; wdien diluted, it acts in a very 
marked manner ; it immediately becomes a fine lemon yellow 
colour, which disappears in the space of a minute, and soon 
leaves a orcenish grey colour, which, by transmitted light, 
appears of au olive-green. When the fluoric acid is used in the 
gaseous state, it is sufficient to subject the moistened Brazil 
wood paper to its action for a few seconds. The paper is then 
stained a bright yellowy which disappears in the manner 
already mentioned. This also takes place with other volatile 
acids. 

Fiuoboric acid acts in the same way as the fluoric. 

Boracic acid has no immediate action, but the colour of the 
paper soon becomes pale, and is eventually of a reddish-white 
colour. If the boracic acid contains any trace of sulphuric aoid^ 
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'jvhicli is always the case when it is not purified by repeated 
crystallization, it immediately occasions a very distinct yellowish^ 
colour, which S 0014 disappears. The boracic acid of the Isle of 
Volcano acts very distinctly like pure boracic acid. 

Concentrated phosphoric acid gives a rose colour, by absorb- 
ing moisture from the air, it is slowly changed to orange colour. 
The acid, when diluted with 10 to 30 parts of water, gives iu 
hjdf a minute a very fine yellow colour, which remains without 
any alteration. 

Phosphate acid cannot bo distinguished by its action from 
pi 10 s p h o r i c a c id. 

Concentrated phosphorous acid givu^s a rose colour, which 
becomes of a yellow colour sooner than either ol‘ the last men- 
tioned ac-ids, and it resembles the colour jiroduced by those 
acids when diluted. Dilute phosphatic (pliospliorous 0 acid 
gives a fine yellow' colour, which soon becomes pale. 

Concentrated hypophosphorous acid gives also a red colour^ 
whi(di becomes gradually pale-yellow, and eventually almost 
colourless; w'hen diluted w'ith water it gives at first a yellow 
colour man ly as fine as that of the three last name d acids, but it 
somi disappears, and there remains an indistinct colour, w’hic4i 
is neither red nor yellow. 

Concentrateal arsenic acid produces a rose colour which 
reinains for a long time. Diluted with lO to 30 parts of water, it 
gi'cs ill one rninulo a very fine yellow' colour, but in a few 
minutes, it fades, and becomes and remains pale-yellow. 

Arsenious acid lias no marked action. 

Conconfi'ated acetic acid giv^es a dull-yellow colour directly, 
which disappears immediately, and is succeeded by a pale- 
violet colour, which, by transmitted light, is of a very deep 
reddish-violet colour. Diluted w ith more or less w ater, it gives 
at first a yellow ish colour, and afterwards, both by transmitted 
and redected light, a reddish-violet colour. It is to be observed 
Ibat the reddisli-violet colour does not become very evident for 
Iralf, or sometimes one hour, and after some liours have elapsed, 
file tint is still stronger; it then becomes almost as deep as the 
colour ])roduccd hy the alkalies, if the acetic acid is not pure ; 
if, for example, it contains sulphurous or sulphuric acid, which 
sornetin\,es: occur in acetic acid as usually prepared, their presence 
is easily detected by Brazil wood paper. Sulphurous acid destroys 
the action of acetic acid, or renders itexteemely weak, Oiccording 
to the quantity w hich it conUiins, and sulphuric acid pauses th 
acetic acid to give a yellowish colour, instead of the reddish 
violet. By this method, very small quantities of sulphuric acid 
may be discovered; acetic acid, for instance, which contains 
only 0*005 of sulphuric acid, gives a very evident yellowish 
colour. 

Citric acid, whether concentrated or diluted, gwes a fine 
yellow colour, which is as durable as that occasioned by phos- 
phoric aci<i. ^ * 
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Tartaric acid also gives a very fine yellow colour, but it $oon 
'Tades and becomes dull, in proportion to the weakness of the 
acid. If, for instance, it is diluted with five parts of wat^, it 
gives a less lively colour than citric acid mixed with 15 or 20 
parts of water. ■ 

Malic acid acts nearly like tartaric acid. 

Concentrated oxalic acid produces an orange colour which 
becomes gradually yellow. Diluted with one part of water, ,tt 
gives a yellow colour, which remains pretty good. If the acid 
is diluted with three parts and more of water, the yellow colour 
at first produced disappears in a few minutes. 

Succinic acid gives a yellowish colour which soon fades, and 
benzoic acid has scarcely any action. 

It occurred to me that the fine yellow colour which succeeds 
the red colour of Brazil wood, when it is subjected to the action 
of phosphoric or citric acid, might be employed in the art of 
dyeing. To ascertain this, I tried at several times to dye wool 
by means of the above-m,entioned substances, and these trials 
afibrded results wliich exceeded my expectation. Some woollen 
manufacture dipped into a boiling bath of Brazil wood, actpnred 
a, yellowish-red colour, but it was dull. If, after washing and 
draining, it is dipped for a few minutes in a boiling and \ ery 
dilute solution of phosphoric acid, or lemon juice, diluted with 
water, a very bright yellow colour is immediately produced. 

As phosphoric acid is too dear a substance to be employed 
with advantage in dyeing, I tried as a s<distitute acidulous 
phosphate of lime obtained by treating bones witii sulphuric acid, 
and I found that this substance acted precisely in* the same 
manner, and gave as fine a colour as tlrat produced by pure 
phosphoric acid. Woollen manutacture dyed yellow, by means 
either of an acidulous phosphate or lemon juice, may be sub- 
jected to the strongest soaping, without the colour undergoing 
any alteration, 

1 have had no opportunity of ascertaining by direct experi- 
ment whether this colour is permanent, and resists the action of 
the sun ; it maybe admitted tliat even if the colour produced by 
the action of lemon juice is not permanent, that given by the 
acidulous jrhosphatc, on the contrary, will be so, as being a 
combination of the colouring principle with a substance wdiich 
is perfectly unalterable by water, air, or heat. 

Silk is also susceptibje of receiving a fine yellow colour by the 
pi'ocess which has been described; but as to cotton and linen, 
the very in'comjilete experiments which 1 have had an opportu- 
nity of performing, have not afforded a satisfactory result ; it 
might, perhaps, be possible to succeed if the substance to be 
dyed w'as previously animalized. It is, however, worthy of 
remark, that paper, as I have already observed, receives and 
retains this .colour with all its brightness. 
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CoL lieaitfoji/’s Astronomical Observations. 


2T 


• Article VIII. 

% 

Astro/tomical Obsernatioits, 1822. 

By Col. Beaulby, BRS. 

• Biis/icj/ Heath, near Sfanwore. 

Latitude 51® 44 ’.S" North. Longitude West in time I' 

OccultaLions of small stars by the moon. 

T^Iay 2 : 1 . Immersion 8fi 59' 

24. Kmcrsion 18 45 21*0 > Siderial Time at Bushcy. 

20. Immersion 15 .‘10 08*1 j 

J>. The observation of the 24th uncertniii to five seconds. 


Article IX. 

An Investigation of the. !^ct hod for finding the Sum of all the 

Coetjieient^i in the Kx pansion of a Alultinoniial. liy Mr. S. 

.liilK'S. 

(To the Ivlitor of the AnnaU of Philosophy,) 

SIR, Nash a rove, Liverpool, A/r/iy 29, 1822. 

It is a w,*mark:i])]e coincidence tliat two of our most general 
tlieoreins in analytical culculalions sliould have been published 
l)y their n^spcctive authors, Br. Brook Taylor, and Sir Isaac 
Newton, withouL tlieir demon.strations : the utility of the former 
in the differential mid int(?gral calculus, vanishing' fractions, the 
hiulier mechanics, &:c. has induced many of the continental, as 
v-ell as several of our own mathematicians, to attempt to demon- 
strate it from first juinciples ; it is, ho\vever, < 2 ;enerally acknow- 
ieilg(ed tliat its difliculty excludes that conciseness, perspicuity, 
and native simplicity, wliicli all fundamental propositions oiio'ht 
to possess ; the latter, or binomial theorem, tliough less difliciilt, 
was, at the time of its discovery, no easy task to demonstrate ; 
accordingly we find that it caught the attention of the most 
eminent mathematicians, and has empjoyed the talents of 
Maclaurin, Simpson, Beinoivrc, Euler, Lagrange, Woodhousc, 
and others, to whose minute researches and amplitude*of remark 
it might be supposed that nothing more could be added ; yet 
it is presumed that to demonstrate generally what only one of 
these, Euler has done for a particular case, and that by numeral 
induction, will not be thought an inelegant appendage to this 
beautiful theorem, nor unworthy tlib attention of the yiathemati- 
cians of the present day. 
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^ For the sake of simplicity, I shall divide the proposition into 
^the following cases, beginning with the easiest. 

1. /Fo find the sum of all tlie coefficients, in the expansion of 
a monomial a, to the power of 

It is manifest 'that a'" :=i a x a x a a .... to n terms, and 
since a has unity for its coefficient, the sum will he J x 1 X 1 x 1 
.... to ;/ terms = therefore, the sum of all the coefficients 
in the expansion of a mojjomial is 1”. 

2. To find the sum of all the coelUcients in the expansion of a 
binomial a + />, to the power of n, 

the binomial theorem, (a + by = iC + n . a’""' h + n . 

1)^ 4- n . />* 4- Sec. ; and since b has 

unity for its coefficient, all the powers of b will have unity for 
their coefficients, which conseq^uently will not aliect their sum ; 
whence they may be rejected, and the sum of all the coefficients 

in tlie expansion of (a A)" will bo a" + n + 7i . — i 


- a*' 4- •a'* ^ + &c. ; but a being a monomia], 

{lie sum of all the coefficients in a** is 1% 

is I"”h 
^ is 1" -% 
a’*'*-* is 1”““*', See. 

These values of tkc. being substitiiled in the 

expansion, gives T‘ 4- n . 4* n . . 1"“'^ 4- n> . 


- 1”“^ 4- &c. but this series is absolutely the expansion of 
(1 4- 1)” = 2"; therefore the sum of all the coefficients in the 
expansion of a binomial a 4 - by to the3 j)Ower of//, is 2". 

3. To find the sum of all the coefficients in the expansion of a 
trinomial // 4- + c to the power of//.* 

To cd-)tain this, put a + b z= .r; then {a + b + r)’* = (r 4- 0** 

= x” 4' n . .r”*"' c 7 t . . i"’"* c ’ 4- n . ” d 

4“ &c.; and because c has unity for its coefficient, all its powers 
may be rejected, and the sum of all tlie coefficients in the expan- 
sion of a trinomial will be 4- n . + n . + n , 


. .r" ^ 4- &c. ; but since x is a binomial, tlie sum of all 

* 

the coefficients in a** = {a + hy is 2“, 

X”-* = (a 4- is 2'*-*, 

— (a + is 2”-'", &c. 

These different, powers of 2 being substituted for .r”, 


n-l 


&c. gives 2** 4- . S’*"* 4- n . - 2"*“* + n . ^ 


n— 1 ti — 2 
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2“~® + &.C. which series is the developement of the binomial 
(2+*!)’' = 3"; therefore, the sum of all the coefficients in the*' 
expansion of a trinomial cr + ft + c, to the power of v, is 3*. 

4. To find the sillm of all the coefficients in the expansion of 
a multinomial of terms, to the power of «. 

Let p = the last term, and p — the sum of all the remaining^ 
terms; that is, of the m — 1 terms; then the //th power of the 
ntultim'mial will be expressed by {p + />)’* = p" + n . p -p 

, __ Sec.; but it follows, a priori ^ that the sum of 

all the coeflScients in this expansion will be y' + h. . 7 y"~* + n . 

. ;/■'"■' + &c. ; and from the preceding cases, it is manifest 

that the sum of all the coefficients in 
f is (/«. — 1)“ 

//’•“’ is {m — 1)"“‘, 

y-Ms o« - ir-^Scc. 

rvhich substituted for ?/”. p'‘~\ gives (/« — I)" + « 

{nt — 1)"~' + n . . On — 1)"“^ + &c. ; but this seriq^ 

arises from the developement of(w< — 1 + 1)„= ?«"; therefore, 
the sum of all the coeilicieuts in the expansion of a multinomial 
of )n terms to the power of n is ///". 

'I hroiighout the preceding investigation, the exponent n has' 
bceri taken arbitrarily, it may, therefore, be expounded by any 
number whatever, either positive or negative, whole or fracted. 

* 1 am, Sir, yours truly, 

S. JoNKS. 


Articlk X. 

Ohservulitms on the Presence of Moisture in Modif'i/ing the Spe~ 
ci/ic Gravitp of Oases. 13y C. Sylvester, Ksq. 

(To the Editor of the Annals of Philosophp.) 

DEAR SIB, 60, Great JiusseU-slreel , June 5, IS98. 

Whatever Mr. Herapath may say of Dr. Thomson’s paper, 
its foundation is good, and the ])rincipai, facts from v^hich his 
conclusions are drawn have been long known to the philosophi- 
cal world, and confirmed by experience ; 1 allude parUculaiiy to 
the fact of the same weight of steam at all temperatures 
containing the same quantity of heat ; and that the sum 
of the degrees expressive of the latent and sensible heat is 
a constant quantity. He is doubtless wrong in making these 
sums commence at 32°. If tire f)rinciple be true above that 
degree, it must be equally applicable to those below the 
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same. Tliat is, if 1 be the latent heat, and t the tempera- 
'*ture, / + f = c a constant quantity, whatever t may be. I 
diffev with Dr. Thomson as to any practical advantage derived 
from the variable quantity of latent heat at different temperatures 
either in distillation or in its agency in steam engines. Sup])Ose 
in the former application that vapour is distilled over at the tem- 
perature of 70°, and condensed in a temperature of 50°, a con- 
stant succession of liquid will be formed by condensation, which 
is the practical eftect desired, and it must be admitted from the 
law quoted by Dr. Thomson, tliat the stock of vapour at 70® 
constantly passing' from the still to the receiver will hold more 
latent heat than the same quantity at a higher temperature. The 
difference will consist in having a small excess of latent heat, 
which is “ in the uncondensed vapour at every period of the 
process without any disadvantage,” as to the ultimate (pian- 
tity of liquid condensed. 1 am inclined to think that if the 
size of the apparatus lie increased so that the same weight of 
vapour may come over in the same time, the advantage would 
be in favour of the low temperature, owing to the quantity of 
heat lost in all processes carried on at high temperatures by 
Radiation and the conducting power of contiguous bodies. 

For the same reasons there is no advantage in using steam 
for engines at a high pressure. Whatever may be the fuel con- 
sumed to make a given volume of steam equal to one atmosphere, 
it will take twice the tpiantity to give twice that volume, or the 
same volume of a density to give a jnessure equal to two atmo- 
spheres. 1 should think therefore, that the increased tem- 
perature of the volume equal to two atmospheres, w'ould lose 
more heat to surrounding bodies than the two volumes of one 
atmosphere, but the mechanical advantage of the two will he 
obviously the same. The boasted advantage of the C’ornish 
engines has chiefly arisen from thejr inventor assuming some 
erroneous data respecting the power of steam, and many others, 
even Mr. Herapath, seem to have fallcii into the same mistake. 
In the range of temperature commonly used for high pressure 
steani, it will be found that from an increase of temperature of 
every 30° degrees, the density and elasticity of the steam 
become doubled ; that is, at 212°, its elasticity is equal to about 
30 inches of mercury, and a cubic foot of such steam would 
weigh about 253 grains. At 212 30 = 242 degi'ees, the 

volume remaining the same, it will support 60 inches of mercury, 
and a cubic foot will contain 253 x 2 = 506 grains. Hence it 
will appear that the temperature is increasing in arithmetical 
proportion while the power of the steam increases in geometrical 
proportion, and hence the apparent advantage by working witli 
jign pressure. * 

The source of this fallacy will found in the assumption of 

♦ The forc«^ of steam has not strictly a geometrical ratio to the temperature. The 
Tatio for 10* below 212** is about 1*23. And this ratio for every ten degrees above 
will deo'^ease by *01, while steam, for every ten degrees below, has a similar increase.' 
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the quantity of heat being as the*temperature ; when the fact is. 
that while the temperature has been advancing by 30°, the rear 
qufgitity of heat is doubled ; and it will be found that a cubic 
foot of steam ot 60 inches pressure in mercury, although only 30° 
in temperature above a cubic foot of 30 inches pressure will 
heat twice the quantity of water to the same temperature, or 
melt twice the quantity of ice, which is the clearest proof that 
tjieir respective quantities of heat are as 2 to 1. 

• The remaining part of this paper which is applied to calculate 
the correction fur the specitic gravity of gases, as atlected by the 
j.rosence of aqueous vapour, is very valuable. If the force ol 
aqueous vapour at dilierent temperatures be correctly taken in 
order to get the specific gravity of the same, nothing can be 
more simple than the formula given by Dr. Thomson for finding 
the allowance to be made for llic presence of vapour in any gas. 
This is the same formula which is contained in my puper sent to 
your journal for finding the proportions of mixed iuHammabkt 
gases. I remain, dear Sir, yours very irulv, 

^ < o - 


Article XI. 

FA/jarls from iho Journal'^" of a Survey In explore the Sources 
o/ I lie Hirers Gaifo;es and JumuaJ' By (^apt. J. A. Hodgson, 
lUth Native Infantry. 

As 1 liave had it in my power to explore and survey the course 
of the Ganges Avithin the Himalaya mountains to a considerable 
distance beyond Gaiigautri, and to the place v/here its head is 
concealed by masses of snow which lutver melt, 1 hope, that an 
account of my journey may be acceptable to the Asiatic Society. 

1 must premise that, as (Japt. Rajier^s account of Cupt. Webb's 
survey in 1<S08, has already appeared in the eleventh volume of 
the Researches, J have nothing to add to that officer’s able and 
f^thful description of the mountainous country, passed through 
in the route of the survey from the Dun Valley to Cajani, near 
Reital, where the survey towards Gaiigautri was discontinued iw 
consequence of the serious obstacles which impeded it. 1 shall, 

therefore, only give an account of the course of the riter above 

» 

* The Editor is favoured with these extracts from almost the only copy of Captaia 
Hodgson's Journal, which has reached England, by Mr. Edmonstonc, of Newcastle ; 
who observes, that in order to shorten the communication, a number of minute and inte- 
resting details have been necessarily omitted. This circumstance will serve to explata 
the breaks which the narrative occasionally assumes, and we should hope will be 
received as a suiHcicnt aj^ology for our not doing all the justice that we could wish to the 
labours of Capt. Hodgson, "who has since been appointed to 'the important situs tkm of 
Siurreyor-General of India. 
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the village of Reital, v^^here I ‘halted to make arrangements for 
^‘my progress through the rugged regions before me, in whfch I 
found 1 had no chance of getting any supplies of grain fo^: my 
followers : I was consequently obliged to bu^^ grain, and to send 
it off before me, so as to form* little magazines at the places I 
intended to halt at ; and as 1 learned that several of the sangas 
or spar bridges over the river had been destroyed by avalanches 
of snow, I sent a large party of labourers to re-establish them. • 

Considering Reital as a point of departure, it will be satisfab* 
tory to know its geographical position. By a series of observa- 
tions with the reflecting circle of Troughton, and*also by his 
astronomical circular iiistrurnent, I found the latitude to be 
30^ 48' 28'^ N. ; and having been so fortunate as to get two 
observations of immersions of the first satellite of Jupiter, and 
one of the second, I am able to give a good idea of the longitude 
of the place; and the more satisfactorily, as two of the immer- 
sions are compared with those taken at the Madras Observatory 
on the same night, and witli which I have been favoured by Mr. 
Goldinghain, the astronomer there. 

The telescope used by me in observing the satellites was a 
Pollond’s 42 inches achromatic refractor, with an aperture of 
two and three-quarter inches, and power of a1)out 75 applied, 
having a tall stand, and rack work for slow' motion. The watch 
was a marine chronometer, made by Molineux, of London, and 
went with the greatest steadiness on its rate, as nightly deter- 
mined by the passage over tlie meridian of fixed stars observed 
with a transit instrument. The time of mean noon whcJi required 
was always found by equal altitudes. 

By a mean of several observations taken at Madras about the 
time of four emersions of the first satellite, which 1 observed at 
Mr. Grindall’s house near Seharanpur. (Mr. Goldingham finds 

10' 24" for the longitude of Seharanpur.) . A snowy peak 
called Sri Canta is visible both from Reital and Seharanpur, its 
position is determined by means of a series of tfiangles insti- 
tuted by me for the purpose of taking the distances and heights 
of the snowy peaks. 1 find the angle at the pole or difference 
of longitude between Seharanpur station and Sri Canta to be 

14' 47", the peak being east, and at Reital, the difference of 
longitude of that village, and the peak is found to be 12' G" ; the 
peak being east, consequently the difference of longitude of 
Seharanpur and Reital is 1® 2' 41". On the whole, I think 
•5*^ 14' 2(J‘6'', or 78® 35*’ 60’7" may be safely taken for the longi- 
tude of Reital, east of Greenwich. 

Reital contains about 35 houses, and is esteemed a considera- 
ble village ; as is usual in the upper mountains where timber is 
plentiful, the houses are large, and two or three stories high* 
when a house has three stories, the lowest serves to shelter the 
cattle by night ; the second is a sort of granary, and in the 
upper the family dwells ; round it there is generally a strong 
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woo(ien gallery, or balcony, which is supported by beams that 
project from the walls. 1 ne roofs of the houses are made of 
boards or slates ; th^y are shelving, and project much beyond 
the top of the walls, and cover the balcony, which is closed in 
bad weather by strong wooden shutters or pennels. These 
houses are very substantial, and have a handsome appearance at 
a distance, but they are exceedingly filthy within, and full of 
The walls are composed of long cedar beams, and 
stone in alternate courses, the ends of the beams meet at the 
corners, whefe they are bolted together by wooden pins. Houses 
of this construction are said to last for ages ; for the Deodar or 
Cailon pine, w'hich, 1 suppose, to be the cedar of Lebanon,* is 
the largest, most noble and durable, of all trees. 

The situation of this village on the east side of a mountain, the 
summit of which is covered with snow, and the foot washed by 
the Bhkgirathe is very pleasant. It commands a noble view of 
the Sri Canta, and other adjoining peaks of the Himalaya, on 
which the snow for ever rests. Snow also remains until the 
rains, on all the mountains of the second order, which are visible 
hence, botli up and down the river. Many cascades are formed 
by the melting of the snows on the foot of the surrounding moun-» 
tains. One in particular descends in repeated falls of several 
hundred leet each, from the summit of a mountain across the 
river, and joins it near Batheri. 

In the following account of my progress up the river, I hav6 
put down such remarks as occurred at the time, and they were 
written on the spot, and are here inserted with very little altera- 
tion. Though 1 am aware that such minute descriptions of 
localities must appear tedious, I hope they will be excused by 
those who, feeling interested in the subject, may have the pa- 
tience to read the detail. To give getteral descriptions of such 
rude regions is difficult, if not impossible, and I trust that parti- 
cular ones, though often tedious, will be found more faithful, and 
to give more precise ideas of those remote recesses of the Hima- 
laya, which 1 visited. 

On the 19th of May, I was joined at Reital by Lieut. Herbert, 
of the 8th lleg. N. I. who had been appointed my assistant, and 
from his skill and zeal, the survey has received much benefit. 

Mr. Herbert came direct from Calcutta, and brought me a pair 
of mountain barometers, but the tubes filled in England had been 
broken before they arrived in Calcutta : there were som^ spare 
empty tubes which we filled and used as hereafter mentioned, 
but we could not succeed in boiling the mercury in the tubes to 
free it entirely of air. The height of Reital above the sea, as 
indicated by our barometers, is 7108 feet. 

Having received reports that the sanghas were repaired, and 
that the grain I sent forjvard was lodged in the places I directed, 

* u 

* It is the pinus Deodara of Roxburgh ; the Pdvadiru of Sanscrit writers,-*— H, H. 'W, 

J^ew Sm?s, vot. iv. n ‘ 
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, I’left every article of baggage I could possibly do without, and 
having given very light loads to the coolies that they might pro- 
ceed with less difficulty, we marched from Jleital on the 21st of 
Mw. 

On the 27111^6 reached the Soar river, from whence to imme- 
diately above Tawarra, the path is exceedingly rugged, over 
broken masses of rock. The whole is an ascent ; and in some 
places, very steep open precipices to the right, and high rocks 
above to the left ; precaution is required in the footing, and some 
places are very unpleasant to turn, where it is advjseable to go 
bare footed. 

The mountains are of granite, with various proportion of 
quartz and feldspar, of which I have specimens. Keavy rain 
both on going and returning ; could not get a latitude. Water 
boiled at 198°, the temperature of the air being 67°. 

At the village of Tawarra, direction of the small lake called 
Cailac Tal, whence the Dinni Garh river issues 71°. It is said 
to be 60 yards in diameter, but deep, and is formed by the melt- 
ing snow ; there is a small piece of level ground near it to which 
the villagers drive their sheep to pasture in August. 

Descent through the fields and down the Dell steep and slip- 
pery. Rholf (or Rhai) pines and the mohora, a species of oaxi, 
grow here. 

Descent to the Elgie Garh torrent ; cross it by a sangha 15 
feet long. Granite rock in large blocks, with quakz nodules and 
bands in the bed of the stream. 

Cross Camaria Gadh (rivulet), eight paces wide. 

Down tlie narrow glen of the rivulet to its junction with the 
Ganges ; the whole a descent, and in many places bad and diffi- 
cult, over large blocks of rock which have fallen from above, and 
overturned and shattered all the trees in their course. The gra- 
nite precipices which confine the river at this place have split 
and fallen in large masses into the bed of the stream. 

Path along the side of the Ganges, but above it a cascade 
opposite, falls 800, but not in one sheet, river up to 6° ; path 
rocky. 

Across the river and on its steep bank is a range of hot 
springs ; they throw up clouds of steam, and deposit a sediment 
of a mrruginous colour ; these are the first hot spriqgs I have 
observed on the Ganges ; the river not being fordable, we can- 
not go lo them. 

Huge .blocks of rock fallen to left. 

Climb over and under the ruins of a most tremendous fall of 
the prepipices ; blocks of granite from 100 to 150 feet in diame- 
tOT are thrown on each other in the wildest and most terrific con- 
fii^on ; the peak whence they fell is perpendicular, and of solid 
rqck. This fall took place three years ago. 

■ Cross •the Ganges by a sangha made of two stout fine spar 
laid from rock to rock. It is a good bridge of the kind, and 
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about^-J feet wide ; the space between the pine spars is overlaid 
with sjnall deal shingles which are tied together so as to form 
a platform. Like alTxthe rest, this sangha is open on both sides, 
and unpleasant to pass, being from the length and elasticity of 
the pines so springy as to rebound to every step' the passenger 
takes. The river below the sangha was deep, and very rapid, 
beipg confined by rocks. Its breadth under the sangha, as 
meAJured by a chain, was 50 feet ; height of the sangha above 
the stream 30 feet. The river is more expanded above and 
below. Sanghas are always placedin the narrowest parts. 

Tent at Dangal, a small fiat so called on the left bank of the 
Ganges, and at the confluence of the Limea, a large torrent. No 
village here. The halting place is surrounded by high and steep 
rocky mountains, and mural precipices; observed some bears 
climbing among the rocks. 

Time of marching five hours and 48 minutes ; a very laborious 
journey. The path is very rough, and merely a succession of 
steps from one broken crag to another'; some places very diffi- 
cult. To the Ganges was descent ; then we passed along its 
bank at no great height above the stream, which, though not 
wide, is deep and impetuous, falling from I'ock to ro.ck. In the 
less rapid parts pools are formed, where the breadth may be 200 
feet, but generally it appears from 100 to 120 feet wide ; several 
rills besides those noted above, fall into the river ; it is needless 
to say, that they fall in cataracts, the sides of the river being 
every where bounded by high cliffs. The rocks are granite, of 
much the same composition as on yesterday’s march. The dip 
of the strata ’is about 46° towards NE. as usual, and the whole 
line of inclination is visible from the river to a great height above. 
Water boils at 202°, the temperature of the air being 54°. On 
our return, the barometer was deranged at this place. It is to 
be remarked that on going up, we did not fill the barometers, 
fearing they might be broken, and the mercury spilt, of which 
we had very little ; our store of it having been diminished by 
those various accidents to which every thing that can be lost or 
broken in these rough regions is subject. Of these barometers 
more hereafter. 

Lofty cliffs on both sides of the river ; path generally a slight 
ascent, but rocky and difficult. 

Narai peak crowned with snow. 

Cross the river on a sangha at Deorani Ghati ; it is a new and 
good bridge of the kind, but long and very elastic. 'Height 
above the stream 40 feet ; breadth of stream under the sangha 
30 paces, or about 60 feet. The high flood mark of the stream 
when swollen, appears to be about 14 feet above the present level. 
A wild and savage looking place. Precipice around, granite 
and some black and grey rock of a laminar, texture. Rocli^ 
path from last station. Pines of various kinds, and the tirue deal 
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fir, grow here. Immediately on passing the sangha, the path 
leads over an avalanche of snow which reaches to the river’s 
margin; it is many feet thick, and has /alien this year, and 
brought down all the trees in its path. This is the first snow 
bed we passed over on the Ganges. 

The river, abed of foam falling from rock to rock. Five hun- 
dred yards further on, are the falls of Lohari Naig, where^the 
river is more obstructed than in any part of its course, and tears 
its way over enormous masses of rock, which have fallen into it 
from the mural precipice which bounds its left- shore. This 
frightful granite clifi“ of solid rock, of above 800 feet high, 
appears to have been undermined at its foot by the stream, and 
the lower and middle part have fallen into it, wdiile the summit 
overhangs the base and the river. The vast ruins of this fall 
extend for about a (juarter of a mile ; the river has now forced 
its way through, and partly over the rocks, with a noise and 
impetuosity, we thought could not be surpassed; but on our 
return in June, when the Ganges was doubled in depth, the 
scene was still grander. It then just covered the tops of the 
rocks, and one of the falls of the whole stream we estimated at 
56 feet perpendicular, and below it were more, close to each 
other, of little less height. The scene is lull of sublimity and 
wildness, and the roar of the water is astounding. 

On the right bank also there has been a recent large slip of 
the mountain, but the above-mentioned on the left batik is for 
its height the most formidable fall I ever saw. It is not recent. 

Cross the Ganges by the sangha of Lohari Naig, 16 paces 
long, and 25 feet above the stream, which is here ttarrow, deep, 
and has a great fall ; the ends of the sangha (which is very nar- 
row) are supported on each side on two great tabular granite 
rocks : that on the right bank is circular, and 160 feet in circum- 
ference. It is of a coarse brown granite, with quartz inteilnixed, 
and is decomposing in some places. The monntains on both 
sides of the river are very steep. On the left bank of the river 
observed a rill, impregnated with calcareous matter, which is so 
abundant as to incrust every thing it touches very strongly, and 
we collected large pieces of this lime, which is pure, like that at 
Sansur Dhara. This is a singular thing in a region of granite. 

The Lot Garh river joins the Ganges ; cross it by a good little 
sangha. This river is 20 feet wide. This last station has been 
'almost level, and a«good and pleasant path along a flat of 150 
yards wide by the river side, shaded by caksi, mlrei, omil, and 
other trees. From the edge of the flat, the rock rises in a 
gigantic mural precipice of about 1500 feet perpendicular, and 
■the same across the river. Strata much inclined. The Lot 
Garh river comes from the snow to the right, and is very rapid. 
Ganges here expanded, apd the scenery beautiful. 

On dhr return breakfasted here. 
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Barometer , 23*144 in. 

Thermometer attached 53® 

Detached 56® 

Very steep and difficult descent, open to the left, and the river 
deep below ; a mural precipice across the river with well defined 
stret at an angle of 45®. The strata are so arranged in theae 
regions, which are the feet of the Himalaya ; but I have observed 
that near the tops of the highest peaks, the layers of rock are 
nearly horizofilal. Name of above mountain Baldera Luru ; 
steep as it is, and nearly devoid of soil, the pines nevertheless 
contrive to fix their roots in many parts of it. 

Bad and narrow path overhanging the river. The Scan Qadh 
(river) joins the Ganges below to west ; appears to be 30 feet 
wide, and not fordable : very rapid. 

Bad and rough ; here cr(5ss the Ganges ou a sangha about 45 
feet above the stream ; breadth of the roaring stream below 17 
paces, or 42 feet. 'I’hc bridge about 2^ feet wide, ill secured, 
and unsteady ; it extends from one large rock to another. The 
current extremely violent, and the fall of the river great. 

A torrent from the Suci mountain. falls in here; at this sangha * 
on return, barometer, 22*90 in. ; thermometer, 52®. 

Long ascent to Suci, a decaying village of nine houses, of 
which three only are inhabited. It is on the west side of a 
mountain, and surrounded on all sides by the Himalaya rocky 
■orecipices crowned with snow. The river is about 1000 feet 
'aelow, foaming in a confined channel. 

As to the march, it was very long and laborious ;Ve performed 
it in seven hours ; probably ono-fifth of it was hand and foot 
road. The rest, exce()t the two jdiices of flat mentioned above, 
as usual, a succession of long stride.s, or little careful steps from 
one broken crag to another. The three saughas over the river, 
having been lately rijpaiied, are not dangerous, but too high, 
narrow, and elastic, to be pleasant to cross. The people from 
the plains passed them very well (three persons excepted), but 
many of the mountain coolies were obliged to be led over with 
their eyes shut, as well as some of the Goorkha sepoys. To get 
well over them, it is proper to take careful steps (but not to go 
too slow),’and to keep eyes steailily fixed ou the platform, 

and by no means to look over the side sit the foaming gulf 
below, or to stop or hesitate when on the sangha. The scenery 
to day was in Nature’s grandest and rudest stile. Wall-like 
precipices of compact granite, bounding the river on both sides, 
to the immediate height of 2000 or 3000 feet ; above those cliffs 
is snow. Latitude observed, 30® 59' 40*25". 

Descent and cross the Ganges by a sangha ; length of the 
bridge 115 feet, breadth 3 feet ; brejadth of the river below, 82 
feet ; depth to the surface of the water from the sangha, 19 feet 
(measured by the chain). This is the best sangha on the river, 
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and the water below is not so rapid as usual, Jhala, viliage of 
five houses ; above Jhala, the country is not at present in- 
habited. t 

A line view up the river, which, for several miles above this, 
flows in a more expanded l)ed in a narrow valley ; the feet of the 
mountains bounding it are less steep, and are clothed with 
cedars. Good mth along sand and pebbles in the river’s bed, 
the current of w.iich more gentle though very swift. I he bed is 
about 600 yards wide, and will be overflowed when the river is 
at its height. Lower line of snow generally 2000. feet above the 
river, though several avalanches reach down to its margin. The 
air is very cold. 

We have now turned the snowy range, seen from thu j.Lans, 
and brought it to our right ; tin; march from Dangal to ^Jiici, and 
on to this place, may be considered us in that gorge of the 
Himalaya through which the river foices its way to the foot of 
those mountains of the second order, which are the beginning of 
the spurs of the grand «iange. have now the great snowy 

■oeaks on both sides of the riv«;r, and it is henceforward bounded 
^ay them. Those to the right are visible fron^ Hindnstan ; those 
across the river, or to our left, are not visible from the plains, 
being hid by the southern ridges. Tlie line of the outU'.t of the 
river is very perceptible from the plains, ami the tsiicrmla peak, 
the western foot of w'hich it washes here, is oonspituious from 
Seharanpur and the Doab. From lienee oinvard, ihe course of 
the Ganges is to be considenul as being 'vidiin ihe Himalaya 
differing from the .luniiia, inusinuch as that the source of the 
latter river is at the south west feet of the sm .\y peaks seen 
from Seharanpur, and not witliiu the Himalaya. 

Pleasant and level; a snowy peak to’,\an\ Barrasah shows 
itself up the Scan Gadh : it is called Duindan* and is very white 
with snow ; mouth of the Soaii (ifid’'. 322'\' Dewn its bed the 
plunderers from Barrasah and the ivestr ai (list, lets e.f Rawaien 
penetrate in the latter end of the rains. As far as Barrasah, the 
country is uninhabited for six days’ journey, except at, Leuh- 
panch Gong, which is three coss on this side of Barrasah, 
Those districts are on the Tonse river, and are the seat of ‘.dime- 
rous gangs of plunderers and murderers who much intV a, this 
part of the country. . 

Descent to the bed of the Ganges, and cross the Til Gbar, a 
large ^orrent which fjills in a most beautiful and pictures am cas- 
cade of 80 or 100 feet over a rock, bordered and shadei iy high 
feathery pines and spreading cedars. Flat, over sand and peb- 
bles of the river, bed lere expanded. 

On our return we halted at this place to take the altitude of 
two very sharp snowy peaks, which now appeared to the south, 
or to our right. We measured carefully with the chain a base of 
165 feet,* ydiicli was the greatest extent of level ground to be 
found ; with this base we found a longer line of 1,568 feet, and 
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froiu its extremities determined the distances of the two peaks, 
and their heights above the east end of the base, as follows ; 

First peak called^ Sewmarcha Chauntal, distance 16440 feet, 
bearing due south. Its angle of elevation 26° 43'' 42'', and 
height aboTO the river 8278 feet. 

Second peak no name, but it is a lower part of the Sricanta 
m«)untain. Distance 15374 feet. Magnetic bearing 170° 43'. 

of’ elevation 25° 55' 30". Height 7473 feet above the 
river Barometer 22*249 inches; thermometers attached 79° ; 
detached 78°. 

N. B. On our return, we found gooseberries at this place ; 
they were of the large hairy kind, and, though not ripe, made 
good dll ^pbno\s. 

■ NiS' jut, and cross the Kheir Gadh large rivulet by a 
'^^rali, a village of six houses, but now deserted on 
‘ai*«ire of die crops and incursions of banditti, 
no ro ' ^ considered as a mountain path, was excellent, 

Kvo or three pla ‘ ncept^d. The ^lorth bases of the moun- 
s w’ *»cl^ M'o '-‘cd alorg are moderately steep, and are 
hed ith noblr '.edars, «a (I c^dou^ sorts of large pines, of 
tile i dJr aiul kbai, or kher, are tVie largest. Cshir is a 
hidi- c/M? ately given to several of the large leaved pines, 
ui < ^ a*' k 1 here is the true deal ; it grows to a great 

-ighg ‘ .1 "csemblauce to the common cshir or turpen- 

1 ' fir, ..'u il iunds in the lower hills, but wliich is never 
• ‘CM -n conq' 'v with tlie cedar (deodar). 1 took some speci- 
men r. tins dea* ; .t is I'ght, and has a line grain r the rhai is a 
loU t pin< * it lias a giaceful appearance ; the leaves are pendent. 

wood of js not esteemed for building, being heavy and 
kaui.s ’ e ^-edar Iw^ys preferred for that purpose. From 
he ii; ^ .*i the Ganges flows in au expanded bed 

'vl- swf vOirreiit over stones. Yesterday it wais a succession 

’ from rocK to rock, and bounded by frightful precipices. 
V oav the scenery w very interesting, the river being bounded 
immediately to the north by the cedar forests; above which 
towered the sharp snowy peaks, and many torrents and cascades 
fell from them. 1 never made a more delightful march ; the 
climate is pleasant, and the weather bright to day. The village 
of Derfili is situated in a rocky recess, and commands a fine 
view of the river, and of the north sides of the snowy peaks 
behind Jamnautri. There are three small temples of stone by 
the river side ; they are of good woilkmanship. Dcrali was 
plundered last year by banditti from the westward, 

Pole star hid by the mountains as usual. Crest of nearly per- 
pendicular and difficult short ascent : crags overhanginsc and 
threatening to fall. The river bed the whole way broad, and 
strong current at Derali ; lofty peaks on eveiy side rising 
immediately from the river. This place is 1000 feet above it. 
Cedars of great size here. 
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Road generally level bn bank of the river : cross an avalanche 
* of p;reat magnitude, being a fall of lumps of snoW like large 
rocks, it has brought down, and broke to pj.eces, all the cedar 
trees in its path: perpendicular rocky precipices rise imme- 
diately from the. river bed to the height of 1600 and 2000 feet ; 
high snow peaks on all sides ; large cedars at their feet. 

An exceedingly stee^ ascent; river not visible, but close 
below mountains with '^)are peaks ; not a 1)lade of herbage w 
their rocky sides. In front, Decani snowy peak ; to our left a 
mountain called T’hnl. Tlie south side of Decani if washed by 
the Bhaglrat'hl, and the north side by the Jalnii Ganga or Jah- 
nevT, their confluence being at Bhairog’hali. This place is 
called Ratenta. 

Another steep and toilsome ascent. 

Descent over broken fragments of peak. A rocky })recipice 
nearly mural, of 1000 feet^ overhangs tlie right bank of the 
Ganges, wdiich here, as usual, rushes over rocks with an impe- 
tuous and foaming current^ In front is the gigantic peak Decani 
rising immediately from the bed of the river, on the left, almost 
equally high, one of T’Jiiu ; below immense masses of granite 
overhang the river. The scenery is very grand. V^^ry large 
cedars here. 

A sweep from S. to E. brings us to that most territic and 
really awful looking place calle(l Bhairog’hati. 

The descent to the sangha is of the steepest kind, and partly 
by a ladder. The sanglia is inclined far from the level, and, as 
seen from the height above it, cannot fail to inspire tlui beholder 
with anxiety as to his safe passage over it. It is imieed by far 
the most formidable sangha I have seen ; the height of the plat- 
form above the river, we miiusured by dro|>ping tlie chain ; it 
was (jO feet. One is apt at first sight to estiarate it at much 
more ; however, this height added to the circumstances of the 
narrowness of the sangha (about 2^- feet wide), its elasticity, and 
its inclined position, is suflicient to render its passage disagree- 
ble, it being (like all the rest) fpiite open at the sides. It is laid 
from one side of the precipice to the other; the end on the left 
bank is the hiohest ; the precipices in some places are quite 
j^erpendicular, iu most, nearly so, rising to the height of 3000 
feet above the stream ; they are of compact granite, O^n some 
ledges there is a little soil whtJ’e the cedars flx their roots, 'ihe 
river below the sangliais closely confined by the wall-like rocks, 
which are perfectly perpendicular, and its course is thus bounded 
nearly to Gangautri. The breadth of the stream is about 46 feet, 
and it is deep under tlic bridge. 

Turn to the left by a rocky path to our lent, which is in a very 
strange place for a tent to i)e in ; and one of the most curious 
sights among many here, is to see a little tent pitched under vast 
overhanging masses- of rock •at tlie confluence of tliCwse two 
rivers, the Bhagiratdu, and its foaming rival the Jahni Ganga, or 
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as more properly called, the Jrihnevl. The strange and terrific • , 
appearance 'bf this place (Bhairog’hatl) exceeds the idea I had 
formed of it. No where in my travels in these rude mountains 
have I seen any thing to be compared with this, in horror and 
extravagance. Precipices composed of the mbst solid granite 
confine both rivers in narrow channels, and these seem to have 
been scooped out by the force of the waters. Near the Sanga, 
tic BhagIrat’hT has in some places scolloped out the rock which 
overhangs it. The base ol' these peaks is of the most compact sort 
of granite ; it is of a light hue, with small pieces of black sparry 
substance intermixed. From the smoothness ofthe rocks which 
confine the stream, and which appear to be worn so by water, 1 
think the stream must have formerly flowed on a higher level, 
and that it is gradually scooping its channel deeper ; for it does 
not appear that the walls which confine the rivers are masses 
fallen from above, but that they are the bases of the peaks 
themselves. Enormous blocks have indeed fallen, and hang 
over our heads in threatening confusion ; some appear 200 feet 
in diameter, and here are we sitting among these ruins by the 
fire side at noon. Thermometer 52". What are these pinnacles 
of rock, 2000 or 3000 feet high, which are above us, like t ’I 
know not. 'I'o compare small with great, I think the aptest idea 
J can form of any thing that might be like them, would be the 
appearance that the rums ol a (lothic cathedral might have, to a 
spectator within tliein, supposing that thunderbolts or earth- 
(juakes had rifted its lofty and massy towers, spires, and but- 
tresses ; the parts left standing might then in miniature give an 
idea of the rocks of Bhairog’hriU. 

The great cedar pines, those gigantic sons of the snow, 
fringe these bare rocks, and fix their roots where there appears 
to be very little soil ; a few also ofthe larger deal pine are seen, 
but interior trees do not aspire; to grow here. The day is dull 
and rainy, and I cast my eyes up at the precipice overhead, not 
without awe ; a single fragment might dasli us to pieces. 

Avalanches of snow and rock such as we have passed to day, 
and indeed for these three last days, show by theii- efl'ects their 
vast powers of destruction; for they bring down forests in their 
overwhelming course, and dash the cedars into sjrlinters. I’hcse 
avalancfies have all fallen this season ; they have in some places 
filled \ip the dells and water courses to a great depth with snow, 
and extend from the peaks to the margin of the river. . 

A painter wishing to represent a scone of the harshest features 
of nature, should take his station undei^the sanga of Bhairog’hatT, 
or at the confluence ofthe BhagTrat’iii and .lalmevT rivers : here 
it is proper to tak6 some notice of this latter river hitherto little 
known. Though the BhagIrat’hT is esteemed the ho/i/ and ce le- 
brated GflHge. 5 , yet the.)ahnevl is accounted to be, and 1 think is, 
the larger stream. From a Biahman who olliciales at GangotrT, 
and who has been up it, 1 collected some particulars, which. 
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though, perhaps, far from correct, may serve to give an idea of 
it. By the course of the river is a pass to Bhoat oh Thibet, by 
which the people from Reital and the upper-villages of Rowaien 

f o to get salt, blanket cloth, and wool, in exchange for grain. 

he trade is trifling, and not more than 100 people go yearly ; in 
the latter end of the rains the road is open. They carry their 
goods on sheep and goats. The Brahman has been at the fron- 
tier village called Neitang ; it, is four long and very difficult days’ 
■'ourney. The first three days are up the course of the river, 
'.ligh above its bed for the most part, but occasionally descend- 
ing to it. It is exceedingly steep and difficult, 

I’irst day. — They go along the high precipice on the right 
bank of the river : a sangha at the end of a long march. Very 
bad path. No village. 

Second day. — Having crossed, very bad path to Cartcha, a 
halting place. No village. Cedar pines here. 

Third day. — On same bank of the river to Handouly, a halt- 
ing place ; but no village.* Not veiy long march. 

Fourth day, — Tiie frontier or (do-phashiiis) village called Nei- 
tang, in the district of Tangsah ; at this village, the river seems 
(they say) but little diminished in size, and there is a sangha 
over it. The Brahman can give no account of its origin, except 
that he believes it comes from some hills in Bhoat. The first 
part of the course of the river upwards, so far as can be seen from 
Bhaii'og’hatT, is 72° NE. ; and from what I can understand, it 
appears that this river has its source to the north of that ridge 
of the Himalaya which bounds the Bhagirat’hi to the NE. or on 
its right bank, and that between Bhairog’hatT, and, jreihaps, the 
third day’s march above-mentioned, it forces itself through the 
range. The Brahman says that at the village, and for the last 
day’s march to it, the mountains are bare of trees, and that they 
are not the Cylas mountains (i. c, not what we call snowy 
mountains) but that the Cylas peaks towards GangotrT are seen 
to the right, and so they wouhl be, if we suppose the course of 
the JahnevT up, to be about N. 70 E.; and the course of the 
Ganges is, we know from hence, considerably to the S. of E. 
By the way I may mention here, that cylas is a general appella- 
tion for high ranges always covered with snow, in the same way 
as we say Himalaya or Himachal (which last indeed .literally 
means snowy peaks). 

At Neitang, the houses are built very low on account of the 
high windjS. Travellers suffer much from difficulty in breathing, 
caused, as they say, by the bic’h or bis’h; i. e. exhalations from 
poisonous herbs which grow on the high bare knolls. This 
frontier district of Tungsah ajjpears to be considered to belong 
to what they call here Bhoat or Thibet, and they pay their land 
tribute to a collector who comes from Chaorang. Of the distance, 
or size, or directionj of Chaprang, I cou .d not get any satisfac- 
tory account, but it appears to be a Chinese dependency. The 
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district also gives to the Raja at Bassahir a blanket per man, 
ev^ry thifd year, and a small complimentary tribute of dac"h 
(raisins) to the G<har\val Raja. The inhabitants are called do- 
Tihashias from their speaking the languages of both G’harwal and 
3hoat, and they act as interpreters and brokers. 

The exports from Rawaien are rice, mandwa and papra (coarse 
.grains), tobacco, and tarnashas. Imports, salt, and thick 
♦ r/oolleii cloth and wool. 

The Rawaien people go in the month of Cartic, because the 
wool is then ready, but in the month of Sawan, the road may be 
passed, and that would be the best time to go. 

Had the season been more advanced, and if I Had had grain, 

I should have been tempted to go up this river ; it is an inte- 
resting object of future research, but there are many others, and 
one does not know which to attend to first ; but it is my inten- 
tion to explore this river next season. 

Latitude observed. Confluence of the rivers at Bhairog’hatT. 

Water boiled at the air being 44*^. 

On our return, Juno 3, we encamped in a much better place, 
a small piece of flat at the summit of the cliff which bounds the 
Ganges on its leftside. It was a pleasant and secure situat'k)n, 
and under the shade of the cedars. At tins place, about 700 
feet above the river, the barometer (unbuilcd mercury) stood at 
21 inches, temperature of air 70^. 

Latitude of this camp 30® OC 22*y' good observations ; junc- 
tion of BhagiraClu and .irdinevT rivers 72"^ distant I furlong! 

A very steep and diflicult ascent, wo pass along the perpendi- 
cular face of the precipice by means of a scalfolding of two nar- 
row planks, which appear very rotten, and ill supported at the 
ends; under tlie scalfold is a chasm of 300 feet deep, linme- 
diately afterwards, ascend by ladders, the precipices bounding 
the river, being here like walls, and these scafibkhs and ladders 
are laid from projecting points to enable one to pass. 

Three other passages along the precipices and over chasms by 
means of rotten planks ; then an exceedingly steep ascent by 
short zigzags to a fiat at the foot of Decani peak ; liere is a small 
temple of iihairo Lai who is esteemed the janitor of Gangotre ; 
at this place, pious Hindus leave their shoes. 

Road tolerably level ; winds round the SW. side of Decani 
peak ; the river is about 800 feet below to the right, and rising 
from its bed is a wall of mountains of. a lieight I find it difficult 
to estimate; below to the river steep preci})ices. 

Path very difficult; a few paces further on cross another 
frightful chasm by a platform of afoot or 18 inches wide. Road 
over masses of granite piled in confusion ; they are fragments of 
a fallen peak. Looking up, we see the tower-like summits of 
Decani almost overhanging us. The whole way strewed with 
falls of rock from them. Many traces of bears. 

Wind round the brow of the hill, and come upon an opening 
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.where the eye is saluted with a full view of MirmrT peak, and*in 
the distance, the mountains of Rudr Himalaya crowned by the 
peak of Dugdl towering to a great height ; the?' pure snows on it 
shine in the sun^s rays with dazzling brilliancy. 

Rather better p^ith ; the river deep below, foaming in its nar- 
row and rocky bed. Most fantastic great snow peak over Gan- 
gotri. 

Black rocky peak across the river. Call it Iron Sides. * 

Path as before. Across the river is a cascade falling through 
a large snow bed ; the snow reaches in several placeri from the 
river bed on the opposite side, to the summit of the mountains 
which are very ste{jp. We are almost in sight ofCangotrT. 

The river flows under beds of snow which Jiav e fallen into 
it from the peaks, and cover it. 

Pass above a cascade falling over a precipice of grey granite 
with black sparry spots. Wonderfully steep preci[)ioes on both 
sides of the river ; on this side, the rocks are quite bare and 
shattery. • 

Cross above a cascade falling from a rocky gorge to the left. 
Path extremely bad. This river below foaming between walls of 
roek perfectly perpendicular. A sangha (now destroyed) had 
formerly been laid over at tliis place by the banditti, who, in the 
rains, jjlimder tlu'. Cedrirnath districts to the eastward. The 
rocks through which the river flows have horizontal strata, and 
the light hue of Portland stone, 'fhey arc as usual granite. The 
cedars here arc poor and starved. Rudr TTiinrdaya a snowy peak 
95®. Gangotri : the small temple * (Jangri Ma7 and Hhagi- 
rat’hi on right bank of Ganges. 

The path to day was of the worst description., and is on the 
whole, J think, tlie most rugged umreh wo have hitherto had, 
though there are not any long ascents. Nothing can be more 
unpleasant than the passage along the rotten ladders and 
inclined scaffolds, by which the faces and corners of the preci- 
pices near Bhairog'liatT are made. The rest of the way lit!s 
along the side of a very steep mountain, and is strewed with 
rocks. The views of the snowy peaks which are on all sides, 
were very grand and wild. 

The rocks are of granite, but of a lighter colour than usual, and 
specks of a l>riglit black sparry substance are interspersed in 
tliem at the distances of from one to three inches. 

The riveifs bed from IJhairogfliatT to Gaurlcuud, was between 
mural precipices of 200 or 300 feet high ; above them was the 
steeply inclined ground, along whicli our path lay. Though 
very rocky, there were many places with soil where the ce^dars 
grew, but not large. Above the patli to our left were bare rocky 
precipices, on the summit of which the snow lies : at GaurTcund 
and GangotrT the river's bed befomes more open. The temple 
at GangotrT is a Mundup of stone of the smallest kind ; it con- 
tains small statues of Bhaglrat'hT, Gauga, &c. and it is built over 
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a piece of rock called Bhagirat’hT-8ita, and is about 20 feet 
higher than the bed of the Ganges ; and immediately above its* ' 
riglJt bank, there .,is also a rough wooden building at a short 
distance for the shelter of travellers. By the river’s side, there 
is in some places soil where small cedars grow.; but in general 
the margin is strewed with masses of rock, which fall from the 
precipices above. The falls do not appear recent. 

« Too much tired to attempt to boil mercury in the tubes to 
day. At night, having prepared the instruments to take the 
immersion of one of .Jupiter’s satellites, we laid down to rest, but 
between 10 and 11 o’clock were awakened by the rocking of the 
ground, and, on running out, soon saw the effects of an earth- 
quake, and the dreadful situation in which we were, pitched in 
the midst of masses of rock, some of them more than 100 feet 
in diameter, and which luid fallen from the cliffs above us, and 
probably brought down by some former earthquake. 

Tlie scene around us, shown in all its dangers by the bright 
moonlight, was iiuh^cd very awful. *On tlie second shock, rocks 
^vere burled in every direction from the peaks around to the bed 
of the river, with a hideous noise not to be desciibed, and never 
to be forgotten. After the crash caused by the falls near us h/^d 
ceased, we could still hear the terrible sounds of heavy falls in 
the more distant recesses of the mountains. 

We looked up with dismny at the clifls overhead, expecting 
that the next shock would detach some ruins from them. Had 
they fallen, we could not have escaped, as the iiagments from the 
summit would have flown over our heads, and we should have 
been buried by Ihosci from the middle. 

Providentially tlierc were no more shocks that night. This 
earthquake w as smartly felt in all parts of the mountains, as well 
as in the plains of the north-west provinces of Hindustan. 

In tlie morning we removed to the left bank of the river, where 
there is a bed of sand ot* about 150 yards wide ; there is a flat of 
soil with trees of about 20 yards wide, and immediately above it 
are precipices w ith snow on tliem ; here we were much more 
secure. In the afternoon indeed, the ofl’ects of the snow melt- 
ing, oftoii caused pieces of rock to fall from above, too near our 
station, but we could avoid them ])y luuniiig over the sand to 
the river side, which could not be d<)ne on the right bank ; 
besides only comparatively small pieces fell here, and in day 
light, so that this is much the best side^to encamp on. We had 
the curiosity to measure trigonoinetricaily the height'of the cliff, 
at the foot of which we w^ere during the shock, and found it to 
be 2745 feet. 

This day, the 27th, w^e had a slight shock of an earthquake, 
as well as on the 28th. 

Filled a new and full length clean tube with pure mercury; 
immediately after filling (unboileW), it stood at 20 inches. 
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Thermometer attached 78° 

Ditto detached. * 68° 

f 

Having hung the barometer up in the tent, and allowed it to 
acquire the temperature of the air and adjusted zero, the follow- 
ing heights were observed : 

Thermometer attached 77J-° 

Ditto detached 63° 

Upper surface of the mercury 20 in. 

Second reading an hour afterwards, 

mercury upper convex surface 20 

An hour afterwards upper convex 20 

Afternoon, outside of the lent three 
hours aftc^r tilling the tube ; mean at 
four o’clock 20 , 

There were very few and but small (air) bubbles in the column, 
and the vacuum was evide^itly pietty good, as shown by the 
smart cracking of tlie mercury against the top of the tube. 

Water boils at 196° 

We now begin to l)oil the mercury in the tube. The tube as 
usual broke. None but a professed artist can expect to succeed 
in this diflicult business once in 10 times. With the unboiled 
mercury, there must be an error, but it should not, I think, 
affect the heights more than 200 feet, and generally not 100 feet; 
and as under the present circumstances we cannot do more, we 
must be content with sucii approximate altitudes ; and»l reckon 
it of some consequence to have the heights of these places even 
within 200 feet, as hitherto no idea could be formed on the 
subject. 

When a tube is filled with unboiled mercury, which of course 
contains air, it stands at first higher iliaii it ought Oom the air 
dilating the column ; but, after a short time, much of the air 
escapes into the upper part of the tube, where the vacuum ought 
to be, and there expanding presses down the mercury in the tube, 
thus making it lower than it should be. The mean height will 
not dilier mucli, perhaps not more than two-tenths of an inchin 
moderate heats from that shown by a boiled tube. 

The barometers I had w ere two out of six sent from England 
to the Surveyor-Generars Office. They were made by Berge, 
and are .vefjr fine instruments ; but so little attention had been 
paid to their packing, that the tubes of them all were found to 
be broken w^hen they arrived in Calcutta, as well as most of the 
thermometers belonging to them. There were spare, but 
unfilled tubes sent with them, and some of these would not fit. 

Whenever barometers are sent, there should be to each at 
least six spare tubesj^i7/ed! in Jidgland by the maker, and herme- 
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tically sealed ; and these should be carefully packed in separate 
cases of copper or wood lined with flannel, and the scale down-- 
wards should go to^lS inches. The scale of these barometers 
only reaches to 19 inches. In instruments intended for India, 
soliditi/ should be considered ; we want those which will do their 
work effectuality and are not anxious that they should be small 
and easily portablcy as we can always here find means of carrying 
tk^m. The mean height of the column by such observations as 
I thought most to be depended on is 20 in. 837'" ; the tempera- 
tures of the air and mercury being 73^ and 65"^. From which 
the height of Gangautri above the sea, is, calculated by 


Feet. 

M. Raymond's method. 10319*4 

Dr. Hutton’s method 10306*6* 

Latitude observed Mai/ 27 and 28, 1817. 

By me, reflecting circle, alternate faces, mean 

by A and B. Libra ... 30^ 39^ 29"^ 

Large sextant by Berge. Lieut. Herbert, four 

sets ditto 35*5 

By me, reflecting circle, eight circummeridional 
altitudes of spica, being 24 indexes, on alter- 
nate faces 27*1 

Mean latitude of Gangautri , 30*59*30*5 


These were good observations, and refraction is allowed on 
the altitudes, according to the barometer and theruioineter ; and 
all other corrections for precession, aberratiun, nutation, &c. are 
applied as usual. 

The pole star could not be seen on account of the height of 
the clifls, nor any star to the south lower than those observed. 
The same cause most unfortunately prevented our being able to 
observe any eclipses of Jupiter’s satellites here, or the occultation 
of the star libra by the moon, and I was sorry to find that my 
chronometers could not be depended on to show the difference 
of longitude in time. Thougli they are of the best kind, and 
hung in gimbals, no method of carriage that 1 had then adopted 
could prevent them feeling the effects of the short and conti- 
nually repeated jerks they received from the uneven steps which 
the man who carried them on his back was obliged to make. 
Nothing, except a staff, can be convenienlly carried in the hands, 
as they are so frequently employed in assisting the feet in diffi- 
cult places. 

The mean breadth of the Ganges at GangotrT was (measured 
by the chain) 43 feet, depth 18 inches, and nearly the same 
depth at the sides as in the middle : the current very swift, and 
over large rounded stones. This^was on the 26th May; the 
stream was then in one channel, but the effect of the sun in 
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melting the snow was at that season so powerful that it was 
daily much augmented ; and on our return to Gan^otrT on the 
2d of June, the depth of the main stream vyas two feet, ahd it 
was a few feet wider (but 1 did not then measure the width). 
Several shallow- side channels had also been filled in the interval, 
and on the whole 1 estimate that the volume of water was 
doubled. 

Though the frequency of the earthquakes made us very 
anxious to get out of our dangerous situation in the bed of the 
river, wc resolved, as w^e had come so far, to leave no means 
untried to trace the stream as far as possible, and accordingly 
set out on the morning of the 29th of May, hoping to arrive at 
the head of the river in the course of the day. The two Gangotrl 
Brahmins could not give any information as to how far it might 
be distant; they had never been higher than GangotrT, and 
assured us that no persons ever w^ent further, except the Munshi, 
who appears by the account in the Asiatic Researches to have 
gone about twaj miles. . 

Mr. Janies Frazer visited GangotrT in 1815, and was the first 
European wTio did so. 

Front (.Uuia^otrl forirard up the Ganges, 

Pass avalanche and fragments of rock newly fallen, and 
which cover the path. 

Ascend a snow bed wliich covers the river; it is about 30 feet 
thick. 

Over the snow bed, and descend to the open stream. Here a 
gorge of huge rocks obstructs the stream; they have all fallen 
from above. 

N.B. The Brahmins say they never heard of any rock or place 
called the Cow's Mouth, or Gao Much, or any thing like it 
either in sound or signification. We did not see or hear of any 
image whatever. 

River flows under a snow bed; a rill of water from the snow 
to right. High jirecipicos on both sides all the w^ay. 

Alternate avalanches of snow and rock recently fallen. River 
under an avalanche of 500 feet thick ; the snow hard and frozen. 

A great fall of the peaks. River bed filled with fallen rocks, 
and diflicnlt to pass. Ihe stream, a succession of cjitaracts. 
High peaks above. 

Over fragments. TJ.ere the river falls out of a snow bed in a 
cascade of foam ; ascend the great snow bed. 

Strong ascent of the snow bed, which is about 100 feet thick, 
over the river. 

Cross a torrent six feet wide and nine inches deep ; it comes 
from a cleft in the peaks to the left. River here under a snow 
bed. 

River turns the foot of higlli snowy oeaks to the right ; preci- 
pices quite piferpendicular to the left. Hudra Himalaya peak, 97®. 
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Finding that the head of the riVer must be more distant than 
we (Expected, we sent back to GangotrT for a small tent. 

High mural precipices rising immediately from the river to the 
left: snowy peaks to the right, their summits about 6000 feet 
above us. 

Cross the river at some falls. We leaped ffom rock to rock 
with some difficulty. Present general line of snow about 200 
^Vet above us. To the right, the face of the mountain has 
clipped. 

Bhojpatra (i. e. birch) jungle to the right with some pines, 
but small and stunted, (heat mural precipices to the left. 

Begin to pass a great snow bed from under wliich the river falls 
in a cascade. Heavy slips of tlic mountain to the right. 

Ascend a very steep mass of snow, which covers tiie river; it 
ap])ears to be 300 feet thick. 

Cross a rill. T b the right above us are sharp snowy peaks 
6000 or 7000 feet high ; at their bases is some soil and loose 
stones, in which Ijirch and small lirs grow. 

Up the rocky bed of the river, and here ascend a very large 
snow licdy wliich reaches from the top of the peaks to tlie right 
of the river, and conceals it : tlie riv^er bed here more expanded . 
The f’ect of the mountains to the right not so steep as hithert«>- 
To the left are precipices. Saw some musk deer among the 
rocks. From the top ol'the snow bed, a noble snowy peak (St. 
George) appears. 

Above the left bank of the river, and by the side of the snow 
bed, are some birch trees and small long leaved lirs, but no more 
cedars. This being the only convenient or safe place we could 
see, we halted here. The river is perceptibly diminished in bulk 
already, and we hope that to morrow we may see its head. The 
march to day was most toilsome, and rough through the loose 
fragments of rock which daily fall at this season from the peaks 
on eitlier side to the river, in the afternoon when the sun melts 
the snow. Travellers should contrive to gain a safe place by 
noon, or they may be dashed to pieces. 

It was very cold at tliis place, and froze all night, but we had 
plenty of fire wood from the bhojpatra trees. The soil was 
spongy, and full of rocks. The silence of the night was several 
limes broken by the noise (jf the falling of distant avalanches. 

By the barometer, it appeared we were 11,160 feet above the 
sea. Water boiled at 193® of Fahrenheit. 

A little tent, which one man carries on his back, came to us ; 
but ill this trip, we ate and slept on the ground, and were well 
pleased to have got so far bey end GangotrT, hitherto the boundary 
of research on the Ganges. Latitude observed, 30® 58' 59". 

The place we passed the night on is elevated above tlie left 
margin of the stream, being a sort of bank formed by the ruins 
of fallen peaks ; but as the falls are not recent, nor the slope so 
steep as in most places, the birch trees and various sorts of small 
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})ines and mosses have had ticne to fix their roots, and afford 
fuel and shelter. A very long and deep snow avalanche reaches 
from the peaks above the left bank down to the river, and /con- 
ceals it. On the opposite side of the river, the cliffs are of great 
height and mural, except in one place where a tremendous fall 
has taken placey encumbering and obstructing the bed of the 
river. But these ruins are so frequent, that the traveller scram- 
bles through them with little regard, except where the freshneijs 
of the fracture of the fallen masses of rock warns him to mend 
his pace, and get as soon as possible out of danger. 

May 30. — Birch tree, halting place, forward. Thermometer, 
sunrise, 32°. 

Set off from the middle of the snow bed. 

A torrent eight feet wide, five inches deep, joins the river. 
Its edges are frozen. 

Cross a high avalanche of snow, which conceals the river; it 
is very hard frozen. The bed of the river begins to be wider; 
large icicles hang among the rocks. 

Ford a x’ivulet or torrent* from the left 11 feet wide. Rocky 
and rough. Gradual ascent. 

Gradually ascending among rocks. To the left, high cliffs of 
j^'^nite, but not so steep as before. To the right, snowy peaks; 
their summits abouC^iOOO or 7000 feet high, distant about two 
miles. The river bed is l>ere about two furlongs wide, and full 
of stones. River certainly diminished in size ; it is very rapid, 
its bed being an ascent. We are now above the line of vegeta- 
tion of trees, and past the last firs. The birches remain, but 
they are only large bu.shes ; laurels also are seen, and a sort of, 
I believe, lichen, which grows in the rocks. The nflble three- 
peaked snowy mountain shines in our front, and is the grandest 
and most splendid object the eye of man ever beheld. As no 
person knows these peaks or their names, we assume the privi- 
lege of navigators, and call them 8t. George, St. Patrick, and 
St. Andrew. St. George bears 129°; St. Patrick 132° 30'. 

N. B. On going further, we saw another lower peak between 
St. George and St. Patrick, which we called St. David, and the 
mountain collectively the Four Saints. 

A fall of the river of 12 feet over rocks, and a succession of 
smaller falls. The inclination of the bed of the river is consider- 
able ; it is filled with blocks of granite, white, yellow, a*id red, 
and we saw some flint. Very difficult moving here. Great slips 
of the mountain to the left. 

Most difficult. Over masses of rock, which have fallen from 
above to the stream. This station is full of peril, being a very 
recent slip of the whole face of the mountain to the left. TIic 
broken summits cannot be less . than 4000 feet high ; blocks 
threaten to fall, and are indeed now continually coming down : 
I have not seen so dangeroui; a slip. The rum extends about 
half a mile ; every person made the greatest haste to get past 
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this horrid place. The fracture o\ the rock%is so fresh, that I 
suspect this havoc must have been causea by the earthquake* ^ 
of the 26th ; for heard a great crash in this direction. 

Over snow for the most part. An enormously high and 
extensive snow bed in sight in front : it entirely conceals the 
river, but the stream is yet 20 feet wide. 

Snow all round, ancl above and below, except where it has 
^pelted just here on a convenient fiat between the river, and the 
feet of the mountains to the left. All beyond is an inclined bed 
of snow ; so we must halt here. Call it halting place near the 
debouche of the Ganges. 

Proceeded forward to reconnoitre, and returned. 

Up the river, and along snow. Mount Moira 170°; pyramid 
peak, 200°. 

Return to ©, eight to halt for the sake of fire wood. 

This is an excellent and safe place ; no peak can fall on us ^ 
live companies, or even a battalion, might encamp here. Sublime 
beyond cescription is the appearance of the snowy peaks now so 
close to us. The Four Saints are at the head of the valley of snow, 
and a most magnificent peak, cased in snow and shining ice^ 
stands like a giant to the right of the valley: this we named 
Mount Moira. The snow valley, which hides the river, appeal^ 
of great extent ; to morrow will show what it is. 

We experienced considerable diflSculty inbreathing, and that 
peculiar sensation which is always felt at great elevations where 
there is any sort of herbage, though I never exoerienced the like 
on the naked snow beds, even when higher. Mountaineers, who 
know noticing of the thinness of the air, attribute the faintness 
to the exhalations from noxious plants, and 1 believe they are 
right, for a sickening effluvium was given out by them here, as 
well as oil the heights under the snowy peaks, which I passed 
over last year above the Setlej ; though on the highest snow, the 
faintness was not complained of, but only an inability to go far 
without stopping to take breath. 

Barometer , — The tube heated, and then gradually filled with 
mercury half an inch at a time, and the bubbles which were per- 
ceptible, driven out by gently beating against the places tney 
were at. 

, The mercury stood at 18*854 in. 

Detached thermometer 55° 

Attached ditto 53° , 

Height of the place above the level of the sea t2*914 feet. 
Water boils at 1924-°, whi::h, according to Mr. Kirwan's table, 
answers to a barometer of 19*5 inches. 

We are about 150 feet above the bed of the river. By day 
the sun is powerful, although we are so surrounded by snow ; 
but the peaks reflect the rays. When the sun sunk behind the 
niountains, it was very cold ; at night it froze. High as we ai^ 

£ 2 • 
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the clouds yet rise ||ighei’. Tfie colour of the sky is a deep blue. 

• •Wliat soil there is is spongy. A few birch bushes are yet seen; 
but a large and strong ground tree or creeper overspreads' the 
ground somewhat in the manner of furze or l^rambles ; and it is 
a curious fact that tlu^ wood of this is, we think, that of which 
the cases of blade lead pencils are made, being of a fine brittle, 
yet soft red grain ; and the smell is the same as of that used for 
the pencils, and which has hitherto been called by us cedar. I 
have specimens of tliis wood ; it is called, 1 think, chundun ; I 
saw it on the summit of the Chour peak, and in the snowy regions 
of Kutiaur, but did not then examine it. It will be found pro- 
bably that the pinus cedrus, or cedar of Lebanon, is the deodar 
(or as it is called to the westward, the kailou), and no other. 
iVor do our mountain cedars (24 feet in circumference) yield in 
size or durability to those of Lebanon. But this chundun (mis- 
called cedar) is not oven a tree ; it may be called a large creeper, 
growing in the manner of bushes, though it is very strong, and 
some of its arms are as thick as a man’s thigh. (3f this, and 
also of the great cedar (deodar), and of other pines, 1 will send 
specimens. 

l.atitude, mean 30° dO'' 34*.j". 

" Good ohsenmtioux . — The particulars of them, as well as of all 
others, 1 have preserved. 

The strata of rock, where e.vposed, near the summits of the 
grand snowy neaks, Avere very nearly horizontal, as I observed, 
last year, at t ie summits of the neaks above the Setlej ; though 
in lower parts of the Himalaya, t ae I'ock is generally seen deeply 
declined, as observed between Bangui and Sookie, a^ well as at 
Jumnotri, See. 

The colour of the high rocks on the Four Saints appeared to 
be of a light yellow mixed with brown or black. There being a 
small piece of level ground here, a primary base was measured 
on its longest extent; it was 319 feet ; with it a longer base of 
0b7‘2 feet was obtained, favourably situated for taking the 
heights and distances of the peaks in front. This base, being 
but short, and no other to be had, great care was taken in 
observing the angles and elevations; and they were repeated 
both with a fine theodolite, and reflecting instruments (my cir- 
cular instrument could not be safely brought beyond Reital). 
The angle of altitude of Peak St. George was 14° 07'. 


Height of the peak above the sea, 22,240*() feet. 

St. Patrick, height above the station 9,471 

Station above the sea 12,914 

Distance 42,480 feet ; and height above sea, feet 22,385 

( To be concluded in our next) 
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• Ahtici^e XII. 

ObseriHuiom on ccrlahi Siibsinnces which hare/ been supposed I o 
act as Acids, and as Alkalies. By R. Phillips, FRvS. L& E, 
• &c. 

Tiik linst volume of the Aiinales de Cliimie contains a 
memoir by* M. Perlhollet ; the ohjccl of wliich is to show, 
that if the metals, when oxidized, perforin the functions of 
alkalies with the acids, the same oxides also act as aends witli 
the alkalies. IVIr. Smithson (Phil. Trans. 18] 1,) adoptine; a 
similar opinion with respect to the action of silica upon other 
eartlis, has considered it as an acid, and has employed the term 
silicale to express its compounds: thus he says that zeolite 
may be regarded as a silicate of alumina and soda ; ami he 
considers the compound as bearin'^* some analogy to alum. 
M. BcTzelius lias not only admitted that silica performs the part 
of an acid in certain compounds, but has attributed similar 
powers to alumina, and employs the term alaniinale. The foK 
lowing passage from his Nouveau Systeme Mhieralogique (p. 7()), 
would however appear to indicate that lie liad not clearly de- 
termined the nature of the substances included in this class : 

Stdou Ekebcrg, le galinite contiont 


Almniiie 6()-0()7 contenant C ‘28*2 12 on b 

Oxid« de zinc . . . . 24*25 5 oxigeiie ^ 4 0 2 1 

Oxide de for . . . • 9*25cGmme oxidule 2*0 1 

tSilica 4-75 2-2 I 


On pent considcrer ce mineral de plusu nrs rnanieres. ^ i nous 
ne faisons pas attention an fer et a la silic(‘, ce sera un a/ami- 
nias zincinis, dans lequel raliunine contient six IVhs Toxigene 
de I’oxide de zinc, ,C i A^, et qui pent etre colore par le 
si/icias J'errosns, D’uii autre cote il pent encore etre compose 
dhjn double aluminiatc de zinc et de for, ('’est-ii-dinj: h)rmcr un 
trialuminias Jerroso-zincicas, de sorte qnc raliunine dans loutes 
ces coDibinaisons simples, contienttrois fois autant dT^xigene quo 
le corps uvec lequel elle sc trouve combi nee. .Dans ce cas, 
la composition serait J' A + 2 Z i A ^ -4»yl ■ X.” 

Dr. Thomson, in his System of Cheiuisti y, has ah^o adopted 
the idea of the action of silica as an acid ; and when the au- 
thorities by which this opinion is sanctioned are conside red, 
it will, I am apprehensive, appear useless for mo to endeavour 
to show', that by admitting silica and alumina to be, or to perfona 
the functions of acids, we are ii\ danger not only of adopting 
^ loose system of nomenclature, but also of attributing to bodies 
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, the properties of acids, whose only claim consists in their 
power of combination with other bodies, and which power will^ 
consistently with Berthollet’s observation, ed^ually entitle them 
to be ranked in the very opposite class of alkalies. 

It will be readily granted that silica does not possess any one 
of the more obvious properties which characterize acids ; it is 
inodorous, tasteless, insoluble in water, or alcohol, does not atfec^ 
vegetable colours, and has no immediate action upon any alkali, 
earth, or metal, so as to neutralize, dissolve, or form crystalline 
compounds with them. On the other hand, there are cases in 
which it appears to act as an alkali ; thus, in a finely divided 
state, silica is dissolved by the acids generally, and with the 
fluoric acid it forms a peculiar compound : it is certainly con- 
sidered that the silicated fluoric acid is a compound acid, but 
it is to be remembered that the fluoric acid possesses acidity 
without being combined with silica ; and moreover, when sili- 
Gated fluoric acid is mixed wdth water, the silica is precipitated ; 
but as this is perfectly analogous to what happens when muriate 
of antimony is poured into water, I think that analogies are. 
more favourable to the alkaline, than to the acid properties of 
silica. 

With respect to alumina, it cannot for a moment be questioned 
that its pouters as a base are much more strongly marked than 
those of silica; it readily combines, when minutely divided, 
with almost every acid ; and the formation of alum must be 
deemed satisfactory evidence of its saturating power with re- 
spect to acids. 

Alumina, however, resemhles silica in its property of com- 
bining with the alkalies, potash and soda ; and it is not, 1 
believe, generally known, that with potash it so far performs 
the function of an acid, as to form a crystalline compound. 1 
have, however, procured it in crystals of considerable size, and 
they appeared to be efflorescent, but 1 liave not yet subjected 
them to analysis ; and as I am not ;iware that any crystalline 
compound of silica and potash has been formed, it must, 1 think, 
l)e admitted, that the acid, as well as the alkaline functions of 
alumina, arc better defined than those of silica. 

Oxide of lead is a substance which possesses the power of 
•combining with acids and alkalies in a still more remarkable 
degree than alumina. When this oxide is dissolved in acetic 
acid, it is well known that a certain quantity saturates the acid 
sufficiently *to prevent its action upon vegetable colours, and by 
evaporation we procure sugar of lead ; but if this solution be 
boiled with an additional quantity of oxide of lead, we obtain 
a compound (Goulard’s extract of lead) which is remarkable ou 
two accounts. First, it is a real subsait, and soluble in water, 
and there is not, that I know of, a similar instance in record. 
Secondly, the oxide of lead in excess acts so completely as aa 
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alkali, that Mr. South has discovered, it possesses the power of* ^ 
turufing turmeric paper brown. Again, Mr. Faraday informs me^ 
that by boiling the solution of muriate of zinc, as usually ob* 
tained, with an additional quantity either of the metal or the 
oxide, a solution is produced, which acts on turmeric paper as 
an alkali. There cannot, therefore, be any doubt as to the power 
of oxide of lead and of oxide of zinc, to perform the function of 
mi alkaline base. 

The property which oxide of lead possesses of combining with 
tlie alkalies* potash and soda, or in other words, performing the 
function of an acid, is as perfect as that of silica ; and it resfembles 
alumina in forming a crystalline, and consequently a definite com- 
pound with an alkaline base. M. BerthoUet, in the memoir already 
alluded to, states that when oxide of lead is boiled with lime 
water, very small iridescent and transparent crystals are formed. 
Now this compound is the more remarkable, because it results 
from the combination of two bodies, which possess distinctly 
marked alkaline properties. Similar'bbservations may be made 
with regard to oxide of zinc ; it combines wirh ammonin, j)otash, 
soda, and lime, and therefore appears to perform the functions 
of an acid even more extensively than oxide of lead. "* 

The powder of Cassius is a compound which it would be dif- 
ficult to describe, on the assumption that its formation depends 
upon the acid nature of one, and the alkaline nature of the other 
constituent. In fulminating gold, the metallic oxide appears to 
act as an acid, for it is in combination w ith ammonia ; but with 
tlie acids, the oxide of gold performs the function of a base, 
giving rise to the well-known salts of goh.l. Oxides of tin seems 
in some compounds to act as an acid ; thus it combines with tlie 
alkalies, potasli and soda; and italso exliihits distinctly the [)roper- 
ties of an alkali, as far as combining with acids is to be esteemed 
as such. If, however, the powxler of Cassius be a compound 
of oxide of gold and oxide of tin, as is generally allowed, what 
functions can be attributed to them ? Do they combine as 
acids, as is supposed to be the case, when the fluosilicic acid is 
formed ? or do they combine as alkalies, as when lime and oxide 
of lead unite? or if we consider one oxide as performing the 
function of an acid, and the other that of an al kali, what rule 
have w^e for assigning to each its peculiar office? These 
remarks might be extended to a greater length, especially if 
the oxides of antimony were taken iitto the accoiuTt: these 
bave been supposed by Berzelius to act the part* of acids, 
and he has accordingly adopted the appellations of autimomates 
and antimonites. There are many cases also in which metallic 
oxides combine wdth vegetable products, such as oxide of 
lead with gum, starch, &c. : now in these cases, the rules of 
nomenclature have been so completely set at defiance, and 
chemical propriety so violated, as to give these compounds the 
appellations of gummate and amylate of lead. Are we fjien to 
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consider gum and starch as acids because they combine with 
metallic oxides ? 

It would be diflicnlt, or perhaps impossiMe to suggest any 
mode of describing such compounds, as I have adverted to^ 
without incurring ambiguity or irnpropih'ty ; I think, howTwer,^ 
it would be possible to employ a noinenclature which would not 
involve the inconsistency of describing tlie same substance some^ 
times as an acid, and at olliers as an alkali. With this view I 
would propose to consider these compounds as resulting not 
from the same law as that which determines the (combination 
of acicte and alkalies, but as derived, at any rate, in most cases, 
from the general disposition which oxides have to combine 
with each other, lly reverting to the original mode of ex- 
pressing the compounds of silica and the alkalies, and alumina 
and the alkalies, w(i should avoid all tlieory, and employ terms 
sufficiently descriptive of the compoun<ls. 

Instead, therefore, of speaking of silicates or aluminates, we 
may use the term silicated or uluniinaled potash, soda, or lime ; 
it may be convenient so far to regard tlie compounds as saline, 
as to consider the more distinctly marked alkaliiie body as the 
base, and without involving any theory. Thus oxide of tin pos- 
sesses greater power of combination witli alkaline bodies than 
oxide of gold does ; the powder of Cassius may therefore be de- 
nominated stannated gold. Mcrcurialed lime, pluml)ated lime, 
antimoniated and untimonited potash, plumbated gum and zin- 
cated potash, are terms which may be employed without violating 
the present system of noinenclature, and without confounding 
bodies whose properties are not merely distinct, but dia‘nielrically 
opposite. The compounds of metallic oxides with ammonia 
might be included in this method ; thus we might say cuprated 
or zincated ammonia ; but as no ambiguity arisi's from the use 
of tlie term ammoniuret, it would be worse than usfdess to 
attempt any alteration in these cases. 


Akticle XIII. 

Analyses or Books. 

An Historical and Descriptive Account of the Steam Engine y 
comprising a general View of the various Modes of eonploi/ing 
Elastic •Vapour as a prime Mover in Mechanics ; ndth an 
Appendix of Patents and Parliamentary Papers connected 
tvitli the Subject. By Charles Frederick Partington, of the 
London Institution. 8vo, London, 1822. 

Thk great importance of the steam engine in a commercial 
point of view will, perhaps, render it unnecessary for us to offer 
Any thing in the way of apology for presenting our readers with 
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a brief uotice of this stupendous machine, of which a detailed 
account is given in the above work. 

The historical data furnished by Mr. P. certainly throw consi- 
derable light upon the early history and subsequent iuiprove- 
meiits which have been effected in the steam, engine, and to 
this part of the w^ork W'e shall principally confine ourselves. 

Among the numerous competitors for the honour of having^ 
fltst suggested steam as a moving power in mechanics, we must 
certainly place Brancas and the Marquis of Worcester in the 
foremost rank. The former of tliese was an Italian philosopher^ 
of considerable eminence, and who, in l(i29, published a t^atise^ 
entitled ‘ La Machine,’ See. which contained a description of a 
machine for this ])urpose. The apparatus employed by Brancas 
was in fact nothing move than a large molipile, similar to the 
blowpipe suggested by M. Pictet, of Geneva, with this difference,, 
that the aperture in the pipe connected with the body of the 
uiolipile instead of being directed towards tbe lamp (or in this 
case the furnace that heated the mjichine) was made to strike 
against the floats or vanes of a wheel, by which means a rotatory 
motion was produced.” 

After the publication of this scheme, which it is probabl^j 
was never jmt in practice with any useiul effect, nearly 30 years 
elapsed ere the further consideration of this important subject 
was resumed by the Manpiis of Worcester. The mode of 
empl<\ying steam recommended by the Marquis, and which he 
describes in his ^Century of Inventions’ to have completely 
carried into effect, was entirely different from that of his prede- 
cessor ; iUid it is evident that the noble author had received no 
previous hiiit of Brancas's invention, as lie expressly states in 
another part of the above work, tliat he 'desired not to set down 
any other men’s inventions ; ’ and if he had in any case acted on 
them, ' to nominate likewise the inventor.’ 

" In I0‘83, a scheme for raising water by the agency of steam 
was offered to tlie notice of Louis XIV. by an ingenious English 
mechanic of the name of Morlaud. This, however, was evidently 

• This work was written about the middle of the seventeentli century, and, consi- 
dered as the united discoveries of one individual, is certainly one of the most extraordi- 
nary scientitic productions which has yet issued from the press in any age or nation. In 
addition, iiowcver, to its vahic, as containing the first tangible suggestion for the em« 
ployment of steam as an hydraulic and pneumatic force, it has unquestionably formed 
the foundation of a hu ge portion of patent inventions which make so prominent a feature 
in the present day. The praiseworthy labours, howeter, of this indcfattgable noble- 
man shared the fate which usually attends on projectors ; and it was l^ft to the slow 
though certain march of scientific improvement to award to his memory a posthumous 
praise, '^fhe Hlarquis also published a work, entitled An Exact and True Definition 
of the most Stupendous Water-commanding Engine, invented by the Kight Hon. (and 
deservedly to be praised and admired) Edward Somerset, Iiord Marquis of W^'orcestcr, 
and by liis lordship himself presented to liis JVIost Excellent Majesty Charles II, out 
most gracious Sovereign.” This was published in a small cpiarto volume of only 22 pages,, 
and consists of little more than an cnumcraiioit of the wonderful properties of the above 
engine ; and it is most probable that he never published any, key to tlie first hint fhr# 
lUflliediin the Century of Inventions.” 
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. formed upon the plan previously furnished by the Marquis of 
Worcester in his Cfentury of Inventions. Morland was presentfed 
to the French monarch in 1682, and in the dourse of the follow- 
ing year, his apparatus is said to have been actually exhibited at 
St. Germain’s.”' 

The claim lately made by the Americans to the invention of 
the iteam boat is completely set at rest by reference to Mr. P.’s 
work, in which we find, under the head of Steam Navigation, p. 
53, the following curious historical data : 

“ In 1698 Savery recommended the use of paddle wheels 
similafi to those now so generally employed in steam vessels, 
though without, in the remotest degree, alluding to his engine 
as a prime mover ; and it is probable that he intended to employ 
the force of men or animals working at a winch for that purpose. 
About 40 years after the publication of this mode of propelling 
vessels, Mr. Jonathan Hulls obtained a patent for a vessel in 
which the paddle wheels were driven by an atmosjdieric engine 
of considerable power. In'describing his mode of producing a 
force sufficient for towing of vessels and other purposes, the 
ingenious patentee says : ‘ In some convenient part of the tow 
boat, there is placed a vessel about two-thirds full of water, with 
the top close shxit. This vessel being kept boiling, rarefies the 
water into steam : this steam being conveyed through a large 
pipe into a cylindrical vess(3l, and there condensed, makes a 
vacuum, )vhich causes the weight of the atmosphere to press on 
this vessel, and so forces down a piston that is fitted into this 
cylindrical vessel in the same manner as in Mr. Newcomen’s 
engine, with which he raises water by fire. 

“ Mr. Hull’s patent is dated 1736, and he . employed a crank to 
produce the rotatory motion of his paddle wheels ; and this inge- 
nious mode of converting a reciprocating into a rotatory motion 
was afterwards recommended by the Abbe Arnal, Canon of Alais, 
in Languedoc, who, in 1781, proposed the crank for the purpose 
of turning paddle wheels in the navigation of lighters.” • 

Mr. Partington gives the following account of the improve- 
ments effected by Jilr. Watt : 

“ Mr. Watt’s attention was first drawn to this subject by an 
examination of a small model of an atmospheric engine belong- 
ing to the I'niversity of Glasgow, which he had undertaken to 
repair. In the course of his experiments with it, he found the 
quantity ©f fuel and injection water it required, much greater in 
proportion •than in the larger engines ; and it occurred to him 
that this must be owing to the cylinder of this small model 
exposing a greater surface in proportion to its contents, than 
was effected by larger cylinders. This he endeavoured to 
remedy, by employing non-conducting substances for those parts 
of the engine which came in immediate contact with the steam. 
After a variety of experiments, the results of which we shall 
presently describe, he succeeded in constructing a working 
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model, capable of producing a force equal to 14 pounds on every . 
inch pf the piston, and which did not require more than one- 
third of the steam nised in the common atmospheric engine to 
produce the same efiect. 

It will be evident that this was as near an approximation 
towards perfection as could possibly have been expected ; and 
indeed much more than was likely to be effected in a large 
eftgine, as the vapour left beneath the piston possessed only 
l-15th part of the elastic force of the steam employed to form 
the vacuum.* 

Having discovered that the great waste of caloric in the old 
engine, arose from the alternate heating and cooling the cylin- 
der, by the admission and subsequent condensation ot the 
heated steam, Mr. Watt perceived that to make an engine in 
which the destruction of steam should be the least possible, 
and the vacuum the most perfect, it was necessary that the 
cylinder should remain uniformly at the boiling point ; while 
the water forming the steam was cooled down to the tempera- 
ture of the atmosphere. To etfect this, he employed a separate 
condensing vessel, between which, and the hot cylinder, a 
communication was formed by means of a pipe and stop cock. # 

To understand the action of this engine, w^e may employ a 
common syringe, connected with a boiler, as in the atmo- 
spheric engine, and furnished with a pipe passing into an air- 
tight vessel, immersed in water for the purpose of condensa- 
tion. 

^^If the piston be then raised, and the communication with the 
condenser Out off, the steam will s])cedily expel the air ; when 
this is effected, the further admission of steam must be pre- 
vented, and the communication with tlie condenser opened. 
The steam will now expand itself, passing down the pipe and 
entering the condenser; the moment, however, that it comes in 
contact with the sides of the cold vessel, it will be condensed 
and a vacuum formed ; and this process w ill continue to proceed, 
so long as any steam remains beneath the ]>iston. 

^^The only objection that offered itself to this admirable mode 
of condensation, arose from the difficulty experienced in get- 
ting rid of the water and air that remained in the condensing 
vessel. •When steam was generated from water that had been 
freed from air by long boiling, a considerable advantage was 
obtained ; and it was found that a powor nearly equal to the 
entire pressure of the atmosphere was jiroduced. The great 
advantage thus obtained will be sufficiently obvious, when it is 
known that, in the engines previously constructed, the elasticity 
of the steaiu arising from the heated injection water remaining 
at the bottom of the cylinder, was equal to one-eighth of the 
atmospherical pressure, and coiispquently destroyed an equal 
proportion of the pow er of the engine. 

‘‘The mode of condensing the steam, by the application of 
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cold water to the outside of the condenser, was soon foun-d in 
convenient from the great size and expense attendant on the use 
of this apparatus; and Mr. Watt introduced an internal jet of 
cold water, which, striking against tlie steam, instantaneously 
reduced it to its original bulk, and thus formed a vacuum. To 
draw off the condensing water, as well as to get rid of the air 
th^fc was extricated during condensation, he found it necessary 
to employ a small pump, worked by the engine, the size of 
which was proportioned to the amount of air and water gene- 
rated in the condenser. In one of tin* ('arly engin^es u])on this 
construction, erected at Bedworth, three air-pumps were used ; 
two below, worked by chains connei*led with the beam, and a 
third, placed above, wliicb rect i ved tin' liot water raised by tbe 
others. In the engines now constructed, only one air-pump is 
employed, and tliis fully answers the inte nded [)urposc. 

^‘ Another improvement introduct'd by IMi-. W ait, consisted in 
surrounding tlie np])er part of tlie cylinder with a cap, through 
a hole in the centre of which the ]>iston rod worked air-tight. 
The force of steam was then substituted for tliat of the atmo- 
sphere, and at a pressure of mere than lift ecu pounds on the 
,,,squarc inch ; so tliat when a vaeiium was formed beneath the 
pivSton, steam of considerable impellent force was entering the 
upper end of the cylinder, by means of a pipe connected with a 
boiler. 

By thus substituting the force of highly elastic vapour, for 
the ordinary pressure of the atmosphere, the u]>per and under 
side of the piston w'ero [u eseVved at the same temperature, and 
the su])ply of steam being regulated by the width of the aper- 
ture, any given amount of force might readily be ])roduced. In 
the atmospheric engine this could not be effected, as the whole 
pressure of the atmosphere was made to act on the piston, the 
instant the vacuum was formed by the coildensation of the va- 
pour beneath ; so tliat in tlie event of a pump-.rod breaking, by 
which the elevation of the w^ater might lie impeded, and the la- 
bour of the engine taken off, the rapid descent of the piston 
would evidently cause the destruction of the entire apparatus. 

^^Sooii after the completion of his iirst model, Mr. Watt erected 
un engine for his friend Dr. Roebuck of Kinueil, near Borrow- 
stownness, with whom he was afterwards associated in the 
manufacture ol’ his improved engine : the latter gentleman, 
howevei;, in 1774, disposed of his share of the business to Mr. 
Boulton, ^of Soho.’^ 

Want of room prevents our making any additional extracts 
from Mr. P.’s work, or attempting an enumeration of the various 
engines he describes, w hich could only be satisfactorily accom- 
plished by reference to the numerous plates employed for their 
illustration. — But it may be adviseable before w'e finally dismiss 
the subject, to briefly notice another work of a more general 
xxature, but with much higher pretensions, announced as far 
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ba<^l^as 1816, though but just published. We allude to the 
new, edition of Professor Robisou^s Mechanical Philosophy, 
edited by Dr. Jirewster. The article Steam Engine, after having 
been revised by the late Mr. Watt and the learned editor, has 
b^^en put forth by Mr. Murray, as the only account of the steam 
engine that can be relied iipon.^^ What claims it possesses to 
this title, may easily be seen by reference to a very simple fact* 
rjle last steam engine described in Professor Robison’s Me- 
chanical Philosophy, was erected for the Albion Mills, in 1788, 
since which period we lind, by turning to Mr. Partington’s ap-- 
pendix, that more than one hundred patents have been enrolled, 
infiny of which are oi the ulmost importance. 


Trmisaclions of the. Cambrid^re Phi/osophical Socielu, VoL /. 

Part II. 1822. 

• ^ 

From an accidental cause, we omitted to notice the first 
part of this Society’s Transactions; we, therefore, take an early 
opportunity of giving a brief sketch of the contents of the present^ 
part. 

I. A)ialj/sis oj' a Na/icc Phosphate of Copper from the Hhifie^ 
By F. Lunn, Esq. 

As tin's paper has been given entire in the Annals^ it is unne- 
cessary to notice it upon the present occasion. 

II. Vpo)i the regular Ctt/sfaHizafion of' Water, and upon the 
Form of 'its primarif Crystals. By Dr. E. D. Clarke. 

This communication of the late and lamented Professor is 
accompanied by a plate, wdiich is indeed requisite to the perfect 
understanding of his views. 

After mentioning various authors who have treated on the 
same subject, and described the appearances which crystallized 
water assumes. Dr. Clarke concludes his memoir with observ- 
ing : It is presumed, therefore, that the question respecting 
the crystallization of water may be set at rest by these pheno- 
mena ; because it is now no longer a mere inlerence deducible 
from observing the intersection and disposition of the spiculm 
exhibited by water when frozen upon the surfaces of other bodies^ 
and in its approach to crystallization ; but it is a decided fact^ 
shown by regular crystals of ice, that the compound ,we call 
water, or hydrogen oxide, crystallizes both in hexahedral prisms 
and in rhombi, having angles of 12tF and 60^; and that the 
latter is its primary form. The manner too in which these forms 
have been displayed may guide to the crystalline forms of other' 
bodies, by inducing a careful examination of the surfaces, points^: 
and interstices of all minerals when they are found as stalactites. 
The stalactite formation is of all others the most likely formatiou 
to bear marks of a regular crystallization ; because it is the result' 
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of a process in which the particles of bodies are not carried bjr 
a too sudden transition from the tiuid to the solid state ; but 
gradually approach, and become united by of their mutual 

attractions, as the moleculae of the fluid which had separated them 
go off by evaporation or by other causes. And in further confir- 
mation of this, it may be urged, that when the crystallization of 
the stalactite carbonate of lime, and of other stalactites, especially 
chalcedony, had been considered as impossible Ibniiations, con- 
tradictory to the laws by which Nature acts in the stalactite pro- 
cess, yet the primary form of the carbonate of lime is neverthe- 
less exhibited by the stalactites of the cavern of Ahtiparos, and 
the primary form of the hydrates of silica by the stalactites of 
blue chalcedony brought from the Hungarian mines. 

III. O// t/ie Application oj' IJpdrogen (Jas fo produce a moving 
JPoiver in Machinery ; v'ith a iJescription of an Engine which is 
moved by the Pressure of the Atmosphere upon a Vacuum caused by 
Explosions of Hydrogen liras and Atmospheric Air, By the Rev. 
W. Cecil, MA. Fellow of Magdalen College, and of the Cam- 
bridge Philosophical Society. 

The author of this paper observes that two of the principal 
^.moving forces employed in the arts are water and steam. Water 
has the singular advantage that it can be made to act at any 
moment of time without preparation ; but can only bo used where 
it is naturally abundant. A steam-engine, on the contrary, may 
be constructed at greater or less expense, in almost any place ; 
but the convenience of it is much diminished by the tedious and 
laborious preparation which is necessary to bring it into action. 

A small steam-engine, not exceeding the power of one man, can- 
not be brought into action in less than half an hour; and a four 
horse steam engine cannot be used under, two hours’ prepara- 
tion.” 

The engine in which hydrogen gas is employed to produce 
moving forces was intended to unite the two principal advan- 
tages of w^ater and steam so as to be capable of acting in any 
place without the delay and labour of preparation. 

The general principle of this engine, as described by Mr, 
Cecil, is founded upon the property which hydrogen gas mixed 
with atmospheric air possesscvs, of exploding upon ignition, so 
as to produce a large imperfect vacuum. If two and a half 
measures of atmospheric air be mixed with one measure of 
hydrogen, and a flame be applied, the mixed gas will expand 
into a space rather greater than three times its original oulk.. 
The products of the explosion are a globule of water, formed by 
the union of the hydrogen with the oxygen of the atmospheric 
air, and a quantity of azote, which in its natural state (or den- 
sity I'l constituted ’556 of the bulk of the mixed gas ; the same 
quantity of azote is now expanded into a space somewhat 

g reater than three times th^ original bulk of the mixed gas j 
)at is, into about six times the space which it before occupied 





1822.3 Cambridge Philofophical Transactions, Part IL 63* 

its. density is, therefore, about one-sixth,, that of the atmosphere 
being' unity. 

According to Mr. Cecil, if the external air be prevented by 
a proper apparatus ‘from returning into this imperfect vacuun^*^ 
the pressure of the atmosphere may be employed as a moving 
force, nearly in the same manner as in the common steam engine ; 
the difference consisting chiefly in the manner of forming . the 
'■acuum. 

• Mr. Cecil then enters into an estimate of the power resulting 
from such a vacuum by comparing the effects of equal bulks of 
steam and hydrcgen ; this it will be impossible to comprehend 
without the diagram by which it is illustrated ; but the author 
concludes, that “ it appears by calculation that any quantity of 
pure hydrogen gas will produce more than five times the effect 
of the same bulk of steam ; and in practice the disproportion of 
their effects is still greater. It is here supposed, that steam 
produces by condensation a perfect vacuum equal to its own 
bulk ; but this is far from being the case : much of the power is 
lost by needless condensation by the* escape of steam through 
tlie piston, besides a considerable deduction for working an air 
pump, and two water pumps, which are necessary to a steam ^ 
engine. 

This paper is accompanied with a drawing and explanation of 
a model of a gas engine. The drawings are adapted to the 
Isometrical Perspective of Prof. Parish. There is also a draw- 
ing of one of a different construction which Mr. Cecil has intro- 
duced on account of its simplicity. 

The paper concludes with some observations upon the use of 
the explosive force of gunpowder as a moving force, and with 
showing that it cannot be practically useful, for several reasons, 
and particularly from the corrosion ol' metals by the sulphur 
contained in the gunpowder, and by the sulphuric acid which is 
produded during combustion. 

IV. On a remarkable Peculiaritij in the Law of the extraordi- 
nary Rejraction of diff erently-coloured Hays exhibited by certaiu 
Varieties cff' Apophyllite. tiy J. F. W. lierschel. Esq. FRS. of 
London, Edinburgh, and Gottingen, &c. &c. 

In this paper Mr. Herschel refers to the figures contained ia 
the first part of the Transactions ; and as without these, it would 
be imperfectly intelligible, we shall not attempt any analysis of 
this paper. 

(jTo^ CO n/lMMff/.) 
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June 6. On the Binomial Theorem, by John Walsh, Esq. 

A paper, by Dr. Davy, was likewise read, entitled “ Some 
Observations on Corrosive Sublimate.” It is known that the 
liquor hydrargyri oxymuriatis of the London Pharmacopoeia, on 
exposure to light, slowly undergoes decomposition ; and it has 
been asserted that light has a similar effect on corrosive subli- 
mate itself. Dr. Davy relates a number of experiments made to 
investigate these points. He finds that corrosive sublimate 
remains unaltered on exposure to light ; that it remains unaltered 
when exposed in solution in media, having a strong affinity for 
it, as alcohol, ether, muriatic acid, &c. and that decomposition 
takes place only under circumstances of complicated affinities, 
as in the instance of the liquor hydrargyri oxymuriatis, and in 
the aqueous solution, when calomel and muriatic acid appear to 
be formed, and oxygen evolved. 

For the purpose of further illustration of the subject, Dr. Davy 
describes a series of experiments on corrosive sublimate with 
alcohol, ether, several oils, muriatic, and the mineral acids, many 
of the muriates, 8cc. the results of which hai’dly admit of being 
given in the form of abstract. In every instance that an oil, 
whether volatile or ft.xed, was heated with corrosive sublimate, 
mutual decomposition took place, charcoal was evolved, and 
muriatic acid and calomel formed. Besides, when oil of turpen- 
tine was used, some traces of artificial camphor appeared ; and 
when the oils of cloves and peppermint, a purple compound dis- 
tilled over, consisting of the oil employed, and muriatic acid. 
With muriatic acid, common salt, and some other .muriates, 
corrosive sublimate formed deffnite compounds remarkable for 
their solubility. 

June 13. — On the State of Water and Aeriform Matter in the 
Cavities of certain Crystals, by Sir Humphry Davy, Bart. PRS. 

■June 20. — Some Experiments on the Changes which take 
Place in the fixed Principles of the Egg during Incubation^ 
by W. Prout, MD. FRS. 

The author, after a few preliminary remarks, proceeded to 
relate his experiments on the recent egg. The specific gravity 
of new laid eggs was found to vary from 1080 to 1090. Eggs, 
however, as is well known, on being kept for some time, become 
specifically lighter than water, owing to the substitution of air 
for a portion of their water which escapes! Thus it was stated 
that an egg exposed for two years to ordinary circumstances. 
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iogt nearly two-thirds of its weight. Experiments were next 
related, the object of which was to attempt to ascertain there/a-* ' 
tive i\eights of the shell, albumen, and yolk. For this purpose 
the eggs were boildd hard in distilled water, and the different 
parts weighed in their mohl state. The average of 10 experiments 
gave for the shell 106*9, albumen 604*2, and yolk 288*9, on the 
supposition that each egg originally weighed 1000 grs. to 
which standard the vveights of all the eggs were reducecL 
These experiments show that the relative weights of these 
different portions of the egg differ very considerably, particu- 
larly the sheHs, the weights of which were found to vary ifom 
77*6 to 108, oil the supposition tliat the original weights of the 
two eggs w^ere equal. An egg, when boiled, and cooled in the 
air, always lost considerably in weight; and the water was 
found to contain traces of most of the saline contents of the 
egg- 

After these remarks on the recent egg, the author proceeded 
to relate the results of his analysis of the egg at the end of the 
first, second, and tiurd week of incuBation, and arrived at con- 
clusions of which the following may be considered as an out- 
line : 

1. That an egg loses about one-sixth of its weight during^ 
incubation — a quantity amounting to eight times as much as it 
loses in the same time under ordinary circumstances. 

2. That ill the earlier stages of incubation, an intor(diange of 
principles apparently takes place between the yolk and a portion 
of the albumen ; that this interchange is confined on the part of 
the yolk to a portion of its oily matter, which is found mixed with 
a portion of the above-mentioned albumen. That this portion of 
albunum undergoes some remarkable changes, and is converted 
into a substance analogous in its appearance, as well as some of 
its jjropcrties, to the curd of milk ; and, lastly, that a portion of 
the watery parts of the albumen is found mixed with the yolk, 
which becomes thus apparently increased in size. 

8. That as incubation pnx’eeds, the saline and watery matters 
again appear to quit the yolk, which is thus reduced to its origi- 
nal bulk, or even becomes less than natural; and that in the last 
week of the process, the greater portion of the phosphorus quits 
the yolk likewise, and is found chiefly in the animal, where it 
exists as pliosphoric'acid, and in union with /ime, constituting, its 
bony skeleton, which lime amou/fting to ahmd three grains^ does 
not pre-exist in the recent egg, but mtikes its appearance. In some 
^u/accountable manner, during the process. 

The author then proceeded to make a few remarks on th^ 
source of the earthy matter, which, he observed, must be either 
derived from the shell, or from the transmutation of other princi- 
.ples. The great difference existing among the shells of ditferent 
eggs rendered it impossible to determine by chemical means, 
and the application of averages, whether it was derived fromth«r 
Nezo Series, vol. iv. 
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shell or not ; but the extrava^cular position of the earthy matter 
• of the shell, the separation of the membrana putaminis in the 
latter stages of incubation, and particularly the singular fact of 
the small quantity of earthy matter, origiifally existing in the 
egg, remaining unappropriated at the end of the process of in- 
cubation, rendered this opinion very improbable. The author, 
however, left this point to be determined by future observation* 

GEOLOGICAL SOCIETY. 

April 19. — On the Formation of Vallies by Diluvial Excava- 
tion, as illustrated by the Vallies which intersect «the Coast of 
Devon and Dorset. By the Rev. W. Buckland, F.R.S. F.L.S. 
V.P.G.S. and Prof, of Geology and Mineralogy, University, 
Oxford. 

The author, on presenting the society with two sectional 
views of the coast on the east of I-iyme, and on the east of 
JSidmoiUli, is led to consider the general causes to which val- 
lies owe tlieir origin, and particularly such as occur in hori- 
zontal and undisturbed sttata within the limits of their escarp- 
ments. 

Many vallies may be ascribed to the elevation or depression 
of the strata composing the adjacent hills, by forces acting at 
very remote periods from whthin the body of the earth itself; 
and to similar forces, ))rincipally we may refer the high incli- 
nations and contortions of the strata that compose the most 
elevated mountains, and some also of the minor hills. 

Other vallies have been occasioned by the strata having 
been originally deposited at* irregular levels, and others to some 
partial slips or dislocations of portions of strata. 

But at diti’erent periods of time, intermediate between the 
deposition of the most ancient and the most recent of the 
strata, the irregularities of level arising from the preceding 
causes, have been variously modified bvthe action of violent 
inundations, hoTiow ing out portions of the surface, and remov- 
ing the fragments to a distance. To such inundations, we 
must ascribe* the water-w orn pebbles of the red marl and of the 
plastic clay I’ormations. 

A cause similar to that last mentioned, has wrought exten- 
sive changes on tlie surfae^e, however variously modified by 
preceding caUistrophos, at a period subsequent to the deposi- 
tion and consolidation of the most recent of the regular stratii. 
For rocks of all agtts bear on those portions of their surface 
which are not covered by more recent strata, the marks of 
aqueous excavation, and are strewed over with the mingled 
fragments of the most recent, as well as of the most ancient 
beds. 

When one or more sides of a valley are formed by any of 
those abrupt escarpments) such as usually terminate the out- 
jgoings of our secondary strata, it is then difficult to say to 
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wiiat extent the discontinuity of the strata and the formation. . 
of the valley, beyond the limits of the escarpments are attribu- 
table to the last of^thc above recited causes; for we know not 
how far the strata originally extended beyond their present 
frontier, nor how much of the subjacent valley is referable to 
other causes than the most recent diluvian agency. But when 
a valley occurs within the limits of the escarpment of strata, 
^lich are horizontal, or nearly so, and which bear no marks 
of having been moved from their original position, l>y eleva- 
tion, depression, or disturbance of any kind ; and when such 
valley is incfosed along its whole course by hills that afford an 
exact correspondence of opposite parts, it must be referred ex- 
clusively to the removal of the substance once filling i(, and 
the cause of that removal appears to have been a violent and 
transient inundution. The author contends, that vallies, such 
as those last described, cuuuot hav e been I’ormed in any cou- 
ceivabh^ duration of years, by the rivers now flowing tlirough 
them, since each^ individual stream ♦ow es its existence to the 
prior existence of the valley through which it flows. Rut for 
furthc'r proofs and illustrations of the diluvian theory, lie refers 
to the works of Catcott and Dr. Richardson, and of Mr.^ 
(rreeiiough. 

Of th(‘ same nature with those last described, are the val- 
lies Ashich form the priiicijial sulyect of the present communi- 
cation. Their main direction is from nortli to south, at right 
angles to the coast, and nearly in the direction of the dip of‘ 
the strata in wliich they arc excavated. I’he streams tliat How 
through them are short and incoiisiderabJc^, and incompetent, 
even when flooded, to move any thing mor(^ weighty than mud 
and light sand. 

The greater number of these vallies, and of the hills that 
boiin 1 them, are within the limits of the. escarpment of the 
green sand formation, and in their continuation southwards cut 
down into oolite, lias, or red marl, according as this or that 
foi Illation, constitutes the substratum over which tlie green sand 
originally extended. 

There is usually an exifct correspondence in the structure of 
the hills inclosing each valley, so that whatever stratum is 
found on one side, the same is discoverable on the other side, 
upon the prolongation of its plane. Whenever there is a want 
of corresjiondence in the strata on tlui , opjiosite sidos' of a 
valley, this is referable to a cdiange in the substrata, upon 
which the excavating waters had to exert their force. The 
section of the hills presents in general an insulated cap *of 
chalk, or a bed of angular and unrolled chalk-flints, reposing 
on a broader bed of green sand ; this, again, reposfjs on a still 
broader base of oolite, lias, or red^inarl. With the exception 
of the very local depression of the chalk, and the subjacent 
strata on the west of the Axe at Beer Cliffs, the position of 

V o 
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. the strata ia regular and slightly inclined, nor have any aub- 
terraneous disturbances operated to any important degree, to 
airect the form of the vallies. » 

The mass of chalk which at Beer Head composes the entire 
thickness of the cliff', gradually rises westwards, with a con- 
tinual diminution of its upper surface, until after becoming 
more and more thin it finds in Dunscombe hill its western 
boundary. Beyond this boundary, on the top of all the highest 
table lands and insulated summits, from the ridges that encircle 
the vales of Sidmouth and Honiton, to the suiimats of Black- 
<iown and even Haldoii west of the Exe, angular chalk Hints 
are found. Similar chalk flints are found on the summits 
of green sand that encircle the vallies of Charmouth and Ax- 
minster ; and large insulated masses of chalk itself are found 
along the coast from Lyme, nearly to Sidmouth, and in the 
interior at Widevvorthy, Membury, Whitestanton, and Chard, 
at the distances of from 10 to 30 miles from the escarpment of 
the chalk. These facts concur to show, that there was a time 
when the chalk covered all those spaces on which the flints are 
now found, and that it jjrobably formed a continuous stratum, 
its present termination in Dorsetshire, to Haldou west of 
Exeter. 

Similar observations are made by the author concerning the 
green sand, and similar inferences are drawn from them as to 
4:he former continuity and subsequent excavation of its strata. 

Mat/ 3. — A Paper was read, entitled Additional Notices 
on the Fossil Genera Icthyosaurus and Plesiosaurus/^ by the 
Rev. W. Conybeare, M.G.S. ^ 

This paper consists principally of anatomical details not sus- 
ceptible of abridgment. It fills up the outline of the history 
of the fossil genera Icthyosaurus and Plesiosaurus, sketched 
in a preceding communication published in the 5th vol. Trans- 
actions Geological Society, and establishe.s five different spe- 
cies of Icthyosaurus, principally distinguighed by the form of 
their teeth. A particular account ot the dentition of this 
genus is given by the author, from which it appears that it re- 
sembles tliat of the crocodile in the general form of the teeth, 
and the general mode in which the secondary teeth replace the 
first set ; but differs in the circumstance, that the lq,tter teeth 
become in advanced age, completely solid, by the ossification 
of the* pulpy matter filling the interior cavity, which in the 
crocodile alw ays remains hollow, a constant developement of 
successive series of new teeth taking place in the latter animal. 
In this point the dentition of the Icthyosaurus agrees with the 
other genera of the Saurian order, to which the term lacertian 
most strictly be applied. 

The comparative analogies of structure exhibited by the 
Icthyosaurus to both these oranches of the Saurian order, are 
exatuined and illustrated in detail in the present communica- 
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tion^ but the author hesitates to pronounce any decisive opinion * - 
as to the question, whether it approximates most nearly to the 
former or the latter class ; considering* its characters as in 
many respects intermediate, and the combination of those 
characters as constituting a whole entirely sui generis. 

In the course of this detail, the structure of the temporal 
fossai, the parts surrounding the meatus auditorius, the pos- 
terior bones of the head, and the palatal and pterygoidal parts 
of the roof of the mouth, are minutely investigated. 

Of the new Saurian genus Plesiosaurus (the discovery of 
which is due to the present author), the bones of the head 
which had not been discovered when the former communication 
was published, have since been procured. The teeth in this 
genus are placed in distinct alveoli, and in all respects resemble 
those of the crocodile; but in almost every other respect, the 
analogies presented by tlie head of this animal are much more 
closely allied with the lacertian genera. 

The nostrils are small, and placed as in the Icthyosaurus ; 
so that the olfactory organs must have been much less deve- 
loped than in any recent Saurians. 

The comparative I shortness ol‘ the snout in the Plesiosaurus • 
gives to the whole head a general character entirely dissimilar 
to that of the Icthyosaurus, yet many of its separate parts oft'er 
strong analogies with this genus also. 

JM(ty 17. — Notice on a Fossil Bone found in the neighbour- 
hood of Cuckfield, Surrey, by Capt. Vetch, MGS. 

The bpne mentioned in this notice was obtained from a bed 
of ferruginous sandstone, a short way north of Cuckfield in 
Sussex; this bed is 6 feet tliick, resting upon blue clay, about 
3 feet from the surface ; and within the sandstone is a bed of 
limestone, about a foot thick; and the bone, under examina- 
tion, was found at the upper junction of the limestone and 
sandstone partly imbedded in both. The bed of sandstone 
varies considerably in its thickness and dip; and the beds of 
limestone which it contains also vary in thickness and num- 
ber. These two rocks contain vegetable remains, sliells, and 
numerous small fragments of bone. That under notice is, how- 
ever, of considerable size, but was evidently at the period of 
its envelopemcnt in the sandstone, very imperfect. 

The fact of the bones in this bed being so much broken and 
dispersed, would seem to show that they had been su1>jected 
to the action of some considerable force, probably of water; 
and as the fragments have not the appearance of being water 
worn, it may have been, that tlie bed of sandstone is not their 
original repository, but they had been lodged in a previous bed 
of sand or mud, till so far decayed as to be easily broken by 
slight forces. • 

From the appearance and internal structure of the bone under 
consideration, it may, the author conceives, be inferred,* that 
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it belonged to an aquatic animal, and if compared with , the 
osteology of the whale, it bears some resemblance to the jaw 
of a small subject of that tribe, and still «.iiore to the rib of a 
large one. It is not improbable, however, that it has belonged 
to a genus very distinct from any we are now acquainted with^ 
A smaller bone, procured near the same place, resembles part 
of the spine of a large animal, and may have belonged to the 
bone of the same individual with that in question. 

Observations on the Strata of Tilgate Forest, in Sussex. By 
Gideon Man tell. Esq. MGS. 

This paper is an abstract of a more detailed account which 
has, since the last meeting of the Society, been published in the 
author's work on the Geology of Sussex, and is intended merely 
to illustrate a series of specimens now presented by him to the 
Society. 

Notice on the Stonesfield Slate Pits. By Henry Hake will. 
Esq. MGS. 

The quarries from whence the specimens referred to in this 
communication were olitained, are in the village of Stonesfield, 
situated about three miles north-west from W oodstock, in Ox- 
-^fordshiro, on the north bank of the valley, in which the river 
Evonlodo runs, and at a considerable elevation above the river. 
The strata from whic h tlu; Stonesfield s/afes arc made, occur at 
about CiO feel from tlie surface of the i,*arth, and are worked by 
means of shafts sunk to that level, and the rei?t (as the bed 
sought after is called) is followed in an excavated gallery : 
the peiidle, which is tlie ujtmc given to the bed from whicli tlic 
slates are made, consists o(‘ two distinct strata, separated by a 
gravelly vein of about *a foot and a half thick called race: the 
u])per course of the slatcstone is about 10 iiu^hes in thickness, 
with excrcscciices of a circular form attached to it, calhul by the 
W'orkrneJi holt downs, or whims. 

The lower stratum of the pendle is one faot thick, aiid upon 
its upper surl’acc are excrescences of a similar f orm, called caps. 
In the race are found nuiuerous spherical nodules, flattened at* 
the sides, six inches to four feel in diameter, but most com- 
monly about two feet. Immediately above the pendle, there is 
occasionally a coarse stone, and in the pendle itself are found 
these interesting remaijis of animals, wliich have drawni the 
attention of geologists to this spot. 

Tlu^ slates are made horn the stone dug in the summer, and 
brought to the surface, and spread out with the grain exposed 
to the weather; and, during the winter, it is frequently watered; 
the frost assists materially in dividing it into slates. 

June 7. — A letter was read, accompanying specimens from 
Dr Wallich of the Residency of Napal. 

These specimens were hro^ight from Mucktinath, a place at a 
distance of about 20 days' journey north-west from the valley of 
Napi\l, and probably at a very considerable elevation above it. 
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Tfiey are said to occur always in the form of rolled pebbles, smd . 
to constitute almost entirely the bed of the river called Sala^ 
grami. The specirhens themselves are of that sort which the 
Hindoos worship under the name of Salagraras; the present 
kind being called Shesha Kundala. They consist of a very firm 
variety of a blackish argillaceous rock, and their form is that 
of ammonites in which they seem to have been moulded. 


Article XV. 

SCIENTIFIC INTEEI.TG ESCE, ANX» NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 

I. Dejlnition (rf a Straight Line, 

A correspondent states that he shall feel obliged by any objection to^ 
the following definition of a straight line : 

A straight line is such as being divided or proeluced to any extent, 
is still directed towards the same points. 

II. Black Urine- 

It appears from Dr. Marcet’s paper in the Mcdico-Chirurgical 
Transactions, that he has met with some cases in which black urine had 
been voided. At tlie request of Dr. JMarcet, some was examined 
by Die Prout, who gives the following account of its chc.nical pro- 
perties : 

'Die residuum obtained from tliis urine by evaporation not only does 
not contain any lithic acid, as was observed by Dr. Murcot, but no 
urea can be detected in it by the tests wliich indicates its presence. 

Although the adilition of dilute acids produc<?tl no immediate 
change of colour in the urine, yet, on standing for some time, a black 
precipitate slowly subsided, leaving the supernatant fluid transparent^ 
and but slightly coloured. 

The black precipitate thus obtained was found to be nearly insolu- 
luble cither in water or alcohol, whether hot or cold. It readily dis- 
solved in cold concentrated sulphuric and nitric acid, forming a deep 
brownish-black solution ; but, on diluting the acids with water, the 
black substance appeared to be again precipitated unaltered*. These 
acids, however, by the assistance of heat, apparently decomposed it. 
The black substance readily dissolved in the fixed alkalies and in the 
alkaline subcarbonates, forming very dark solutions. The addition 
of water did not aftect these solutions ; but acids re-precipitated the 
substance apparently unchanged. When ammonia was employed as 
the solvent, and the excess expelled by evaporation to dryness, a black 
or deep brown residuum was obtained, which appeared to be a com- 
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{ )ound of the bisick gubfitafice with atnmoniay and possessed thcrio!- 
owing properties : 

It was very soluble in water ; and, on beings heated with caustic 
potash, it gave off the smell of ammonia. The black compound, 
liowever, did not appear to have any tendency to assume the crys- 
talline form. 

In evaporating to dryness, on a piece of glass, the ammoniacal solu- 
tion in which the black substance had been dissolved, the residuui,n 
split into most minute fragments, having a regular and very ,pcculiar 
appearance, especially when examined with a magnifier. 

From the solutions of this compound in water, muriate of barytes 
and nitrate of silver produced copious brown precipitates, as did also 
protonitratc of mercury and nitrate of lead ; but oxymuriate of mercury 
produced no immediate precipitate, and that obtained from acetate 
of zinc was of a paler brown colour. 

From these cxperim6nts Dr. Prout concludes that the remarkable 
specimen of urine in question owes its black colour to a compound of 
a peculiar principle with ammonia, as Dr. Marcet had inferred from his 
own trials: but lie is moreovei; inclined to think that the black principle 
itself, such as obtained from the urine by the action of dilute acids, 
may be considered as a new body possessed of acid properties. From 
Xhe small quantity of the specimen^ however, which could be spared 
^for Dr. Prout’s experiments, it was impossible to obtain complete apd 
decisive evidence on the nature of this substance ; but it appears to 
be sufficiently characterized as a peculiar acid, and to bear a closer 
analogy to the lithic acid, or rather to some of the compounds which 
it forms when acted upon by the nitric acid, than to any other principle 
usually found in the urine- 

Should this view of the subject be confirmed by farther observations, 
Dr. Prout would propose to distinguish this new substance, on account 
of its black colour by the name of Melanie acid. 

III. l')ctaih of a remarkable Phenomenon^ tvJiich ocenrred in the Commune 
of Juvinasy June 1.5, 1821. 

The following extract from the Register of the Clivil Department 
of Juvinas appears worthy of notice, not merely from the fact 
which is there recorded, though it is curious, but from the nature of 
the recital. It is astonishing, that in the 19th century the narration 
of a well-known meteorological phenomenon should be accompanied 
by t!ie relation of circumstances wl)ich recall the ignorance of past 
ages ; that five hundred devils should be named as the presumed 
agents of the fall of an aerolite; and that to discover this stone, 
it was judged more proper to carry holy water than mattocks and 
levers. ^ 

That a procos-verbal, in which all these absurdities are recorded, 
should be signed by magistrates, filling important offices, is still more 
surprising. 

The frequent fall of aerolites, during the last fifty years, has fixed 
the attention of naturalists to the subject. It is generally in calm 
weather, observes M. Leman, under a cloudless sky, that these phe- 
nomena are observed : a ball of fire is perceived, which traverses a 
certain spa^e, variable in its direction, and w inch soon bursts with a 
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nokse resembling fire*virorks, or a battery of cannon at a distance*. 
Whf n it is extinguished^ a small white cloud is seen in tlie same 
spot, which is quickly dissipatedi and it falls upon the ground, 
sometimes, in large fragments, but more frequently in small quan-^ 
tities, and even single stones. In falling, the stone pierces the 
ground for a considerable distance, according to its size and hardness* 
At the time of its fall, it is hot, and gives out a sulphurous smell ; 
Jt is covered entirely with a black crust, without it has struck, in its 
fall, against a rock or very hard substance ; then it flies into a 
thousand pieces, and shows no crust. 

With these preliminary observations, persons the least instructed 
in meteorological phenomena, will be able to form an exact idea of 
the facts contained in the following account, of which the copy is 
duly certified. 

We, Mayor of the Commune of Juvinas, Canton d’Antraigues, 
Arrondissement do Privas, departement de PArdeche, report, that on 
the 15 th of this present June, warned by a frightful noise, which was 
heard in our commune, and those which surround it : about three 
o'clock in the afternoon, we apprehended tliat some great and extra- 
ordinary event was about to effect a general destruction in nature^ 
which obliged us successively to adopt regulations to satisfy us, that 
no one in our jurisdiction hud been the victim of the phenomenon 
which at first appeared to be inexplicable. » 

At length, after some days had elapsed, w'e were informed that a 
meteor, of which history furnishes no similar account, had burst upon 
the mountain de TOuIctte, in thchamlet of CrosduLibonez, forming a 
part of our commune ; and, according to Delmas, who is seventy years 
of age, its appearance was preceded and announced by two strong 
explosions, occurring nearly together, resembling the discharges of 
two large cannons, and followed by a frightful iu)i.sc, that con- 
tinued for more than twenty minutes, which spread alarm and con- 
sternation amongst the inhabitants, who believed they should be 
immediately swallowed up by some abyss ready to open under their 
fert: the flocks fled, and the goats and sheep collected in groupes. 
At the same time a black mass was seen coming from behind the 
mountain de rOiiIettc, describing, as it descended in the air, a quarter 
of a circle, and sinking into the hollow of the valley of Libonez. 

This remarkable circumstance was scarcely perceived by any but 
children, who, less alarmed than more competent persons would have 
been, followed the direction, and have since pointed out the exact 
spot where this mass was swallowed up. Delmas adds that he heard 
in the air a confusion of voices, which he thought were, at least, gyg 
hundred devils, and whom he considers as the agents that transported 
this alarming phenomenon : at the moment lie said to Clai\de Vaisse, 
one of his neighbours (who, like himself, was in the fields) Do voii 
hear; do you understand the language of all these people.^” This 
person replied frankly, — I do not comprehend them ; " but they 
were both persuaded that this mass was carried by infernal spirits. 
Delmas, for the latter reason, said to Vaisse, we have only time for 
one act of contrition,” cast his eyes on the ground, bowed his 
head, and tranquilly waited for death. Such was the consternation 
of all the witnesses of this terrible event that, according to their con- 
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« fession, they fimeied they aliready saar the mountains rollthg and heaped 
upon them. 

The alarm was such^ that it was not till the 2Sd of the month that 
they resolved to dig out this prodigy, of which they knew neither the 
form, the nature, or the substance. They deliberated for a long time, 
whether they should go armed to undertake this operation which ap'^ 
peered so dangerous ; but Claude Serre, (sexton) justly observed, that 
if it was the devil, neither powder or arms would prevail against him^v 
that holy water would be more effectual, and that he would undertake 
to make the evil spirit fly ; after which they set themselves to work, 
and after having sunk nearly six feet, they found the aerolite, weigh- 
ing rather more than 202 pounds (English). It was covered with a 
black bituminous varnish, and some parts of it had a sulphurous smell. 
It was requisite to break it to get it out : there still remains a mass 
weighing about 100 pounds. 

All the facts above stated are proved by all the inhabitants of the 
hamlet of Libonncz ; and especially Delmas, sen. and jun.; James 
and Claude Serre, Peter Charayre, John Chaudouard, Anthony 
Dumas and his child ; and alsp by Mary Ann Vidal, a young girl of 
about 14 years of age ; the two latter, who were less frightened, fol- 
lowed the direction of the stone, and actually found the place where it 
was buried. Concerning all which, we have drawn up the present 
J)Yocc s-verbal as a continuation of the history of these phenomena, a 
copy of which we shall send to M. the Prefect. — (Drawn up anti 
agreed upon at our house, the 25th of June, 1821.) 

We, the Mayor of Juvinas, certify, that three days after, on the 
26th of June, on visiting the place where this stone fell, another was 
found at a short distance from it, which w eighed about two pounds and 
a quarter ; it was covered with a similar varnish, and entirely distinct 
from the first. (A true copy delivered by us, the Mayor of the Com- 
mune of Juvinas, the ."nl of July, 1821.) Dklaioue. 

The Master of Requests, Prefect of Ardeche, Certifies that the 

E resent extract from the proces-vo bafy written the 25th of June, 1821, 
y the Sieur Delaigne, Mayor of the Commune of Juvinas, agrees 
precisely with that which w^as sent officially to the prefecture, and that 
the fragments of the aerolite, which were brought by the Sieur Claude 
Fargier, are of the same nature, and present the same characters ati 
that which has been deposited in the Museum of Ardechc. 

Privas, 5th of Julyy 1821. Teysonieu. 

IV. Analysis of the Aerolite XMhich fell at Juvinas. 

M. Laugier states that he has performed four analyses of this stone, 
the first by means of acid, the second by potash, the third by nitric 
acid, with the intention of determining the quantity of sulpluir ; the 
fourth by means of nitrate of barytes, for the purpose of determining the 
quantity of the potash, which M. Vauquelin had found in this stone^ 
although he did not employ this method, the only one which can be 
relied upon. These several analyses, all agreeing as to the nature of 
the elements of stone, varied slightly with respect to their proportions ; 
a variation which must be attributed to its being deficient iu homo- 
geniety in all its parts. 
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second analysis^ that by potash, which appeared to M. Laugier 
to be the most correct, gave the following results : 


Silica 40 

Oxide of iron 23*5 

Oxide of Manganese 6*5 

Alumina 104* 

Lime 9*2 

Chrome 1 

Magnesia 0-8 

Sulphur 05 

Potash 0*2 

Copper 0 1 

Indispensable loss 3*0 

Loss from unknown causes 4?*8 


100*0 

M. Laugier observes, that the loss of four or five per cent, which 
jiUvays occurred in his analyses, instead of the increase which, in 
llicse kinds of analyses, usually results from metals which the 
aerolites contain, renders it probable that in the aerolite of Juvinas^ 
the iron and manganese exist in the state of oxides. No portion 
this aerolite reduced to powder was attracted by the magnet, which 
renders this conjecture more probable. 

M. Laugier endeavoured to discover whether this loss was owing to 
carbonic acid, but the stojie did not appear to contain any : in a sub- 
se(juent analysis he Found, hov ever, that it yielded rather more suL 
phut* tlum stated in the analysis. He afterwards observes that this 
iirc{)lite resembles one which fell at lonzac in its analysis, and espe^ 
cially in the absence of nickel; and also with an aerolite which fell 
in 1813, in the environs oF Lantola, a village in the government of 
Wihourg, ill Finland. These are tlie only areolites which have been 
hitherto Found destitute oF nickel. 


V. ALigucshtti Minerals of Hoboken, 

It appears From the observation of iMr. Nuttall, that magnesian 
earth pervades not only the mass of serpentine rock, which occurs at 
iloboken, in New .lersey, but all the concomitant minerals, in a 
manner hitherto unexampled* Among the latter is the hydrate of 
magnesia, which contains 30 per cent, of water, ^ and a minute pro- 
portion of iron, the latter ingredient being found even in the purest 
spccimeits wliich are perfectly colourless and diaphanous. Con- 
tiguous to this is found a species of magnesian marble, forming a con- 
tinuation of the same veins w3)ich aftbrd the magnesian hydrate. It 
contains in 100 parts 4^^ magiiesia, 50 carbonic acid^ and variable 
proportions of lime, silica, and protoxide of iron. 

Ill veins of the same rock a mineral occurs, which, from its silky 
lustre, and flexible fibrous texture, was at first mbtuken for amianthus. 
It w*as found, however, to dissolve entirely without effervescence ia 


* This, as well as the similar mineral founePin Shetland, by Pr. Hibbert, appears to 
be the proto*hydrate, consisting of one atom of magnesia, =- 18*3 + 1 atom of water 
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acids ; and» in fact^ to be a hydrate of magnesia constituted of t2fe 
same proportions as the foliated variety, with about five per cent of 
protoxide of iron. In ether veins of the Hobokqn serpentine, and in 
that of Bare Hills, near Baltimore, a mineral also has been found, 
which has received the name of mannolite. Its texture is foliated 
with the lamina 0 , thin, and often parallel as in diallage ; its colour pale 

f reen or greenish grey; lustre pearly ; soft enough to be cut with a 
nife, and almost perfectly opaque and inflexible. Spec. Grav. 

It M’as found on analysis to contain 


Magnesia 4*6*0 

Silica 36*0 

Lime 20 

Water 15*0 

Iron and Chrome 0*5 

99*5 

Loss 5 


100-0 

(Silliman^s Journal.) 

VI, Analysis of Sulphurct of Molybdenunty found near Chester y Delaivare 
^ Countyy Pennsylvania. By Mr. Seybert of Philadcipliia. 

In internal characters it resembled so closely that of Saxony as to 
render any description needless. It consisted of 


Sulphur S9‘68 

Molybdenum 59'Vl 

Loss 0*90 


100*00 

(Ibid.) 

VII. Analysis of the Chromate of Iron from Bare lltllsy near Baltimore. 

By the Same. 

Its constituent parts are, after roasting, 


Silex,.... 10-596 

Peroxide of iron S61X)4- 

Alumina 13*002 

Protoxide of chrome * 39*514' 

99-116 

Loss -884 


100 000 

(Ibid.) 

VIII. Progress of Mineralogy in America. 

The volume of Professor Silliman's Journal which has just been 
received, shows that this branch of science is becoming a favourite 
object of pursuit in America. It announces the discovery of some 
minerals not before found in that country, and of several new localities 
of the rarer minerals, such as beryl, chrysoberyl, chlorite, fluor spar, 
satin spar, epidote, yellow oxide of tungsten, both pulverulent and 
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massive, micaceous iron ore, of great beauty ; actynolite, rose quartz> 
red oxide of titanium, sulphate of strontia, sulphate^of lead, &c. as well 
as of several minerals of importance to the arts, as oxide of man- 
ganese, white granul!lr marble, plumbago, and hematites. ’ 

IX. Nexv Test for Arsenic. 

Dr. Cooper, president of Columbia College, finds a solution ot 
chromate of potash to be one of the best tests of arsenic. One drop is 
jPurned green by the fourth of a grain of arsenic, by two or three 
xlrops of Fowler’s mineral solution, or any other arsenite of potash. 
The arsenious acid takes oxygen from the chromic which is converted 
into green oxide. To exhibit the effect, take, he says, five watch 
glasses ; put on one, two, or three drops of a (watery) solution of white 
arsenic ; on the second, as much arsenite of potash ; on the third, one 
fourth of a grain of white arsenic in the substance ; on the fourth two 
or three drops of solution of corrosive sublimate either in water or 
alcohol ; in the fifth, two or three drops of a solution of copper. Add 
to each three or four drops of solution of chromate of potash. In half 
an hour, a bright, clear grass-green colour will appear in numbers 1, 2, 
3, unchangeable by ammonia ; number 4‘ will instantly exhibit an 
orange precipitate : number 5, a green* which a drop of ammonia will 
instantly change to blue. Dr. Cooper, however, does not recommend 
that this test should be exclusively relied on, but merely that it should 
be used in conjunction with others, of which the most unequivocal 5^ 
certainly the actual exhibition of arsenic in a metallic form. 

(Sil]iman*s Journal.) 

X. Conversion of Cannon Balls into Plumbago. 

In July, 1779, a British sc uadron from New York invaded the coast 
of Connecticut ; and, in orcer to favour the movements of a military 
force which had landed, kept up a cannonade in t)ie town and redoubts 
of Newhaven. During a violent storm in September, 1821, part of a 
low bank near that town was undermined by the sea, and a cannon ball 
discovered which must have lain undisturbed 42 years. The ground 
in question, where the ball lay, is little else than a salt morass, so that 
it must have been constantly kept moist by sea water. Its diameter 
is 3-87 inches. By means of a common saw, a section was easily made 
through the plumbaginous coat, which, at the place of incision, was 
half an inch deep, but varied in thickness in difierent places. The 
plumbago is cut with the same ease, gives the same streak to paper, 
and has in every respect the same properties as common black lead. 

The same article recounts another instance in which a cannon ball, 
covered by oysters, adhering firmly to it, was taken from the wreck 
of a vessel, which appeared to have lain many years under water. 
When the oysters were knocked off, the external part of the ball was 
found converted into plumbago, but the central part reQiained un- 
altered. It does not, however, appear that this change always hap- 
pened to cast iron when thus exposed ; for an old cannon, found 
covered with oysters, did not, in the renewal of its coating, shew any 
signs of such a conversion.* — (Ibid.) 

* In the AnnaU of Philosophy ^ vol. v. p. 66, (Jan. 1815) may be found a paper 
by Dr. Henry, on the conversion of cast iron pipes into plumbago. The change s^ms 
to have been effected by the acUon of water •containing muriate of soda, and muriates 
of lime and magnesia. 
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Article XVI. ^ 

NEW SCIENTIFIC BOOKS 

PREPARING FOR PUBLICATION. 

In the press, A Treatise on the Use of Moxa as a Therapeuticdi 
Agent, by Baron Larrey; translated from the French, with Notes, 
and an Introduction containing a History of the Substance, by ttobley 
Dunglison, Fellow of the Royal College of Surgeons. 

A Succinct Account of the Lime Rocks of Plymouth, with 10 Li- 
thographic Plates of some of the most remarkable of the Animal 
Remains found in them, by the Rev. Richard Hennah. 1 vol. roy. 8vo. 

A new Edition of Newton’s Principia Mathematica, from the best 
Jesuit’s Edition. 

A History of a severe Case of Neurelgia, commonly called Tic Dou- 
loureux, occupying the Nerves of the Right Thigli, Leg, and Foot, 
successfully treated, with some Observations. By G. D. Yeats, Ml). 


JtJbT PUBLISH KD, 

The Scottish Cryptogamic Flora, or coloured Figures and Deserip- 
'Tions of Cryptogamic Plants growing in Scotland, and belonging 
chiefly to the Order Fungi. By Robert Kaye Greville, Esq. FRSE. 
MWS. &c. Royal 8vo. No. I. 4.9. 

The Philosophy of Zoology, or a Genenal View of the Structure, 
Functions, and Classification of Animals. By John Flemming, DD. 
Minister of Flisk, Fifeshire, FUSE. MWS. <&c. 2 vols. 8vo. With 

Plates. 1/. 105. 

The Naturalist’s Repository, or Monthly Miscellany of Exotic 
"Natural History. By E. Donovan, FLS. FWS. &c. Royal 8vo. 
No. 1. 35. 6r/. 


Article XVIL 
NEW PATENTS. 

P. Erard, Great Marlborough-street, musical instrument maker, for 
improvements on harps. Communicated to him by a foreigner residing 
abroad.— April 24. 

E. Dodd, St. Martin’s-Iane, musical instrument maker, for improve- 
ments on pedal harps. — April 24. 

J. Delvean, Wardour-street, musical instrument maker, Ibr certain 
improvements on harps. — April 24. 

Tl. Ford, Abingdon-row, Goswcll-street-road, chemist, for a chemical 
liquid or solution of annotto. — April 24. 

R. .Knight, Foster-lane, Cheapside, ironmonger, and 11, Kirk, 
Osborn-pl^^i Whitechapel, dyer, for a process for the more rapid 
crystallization, and for the evaporation of fluids, at comparatively low 
temperatures, by a peculiar mechanical application of air.— May 9. 
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Article XVIII. 


METEOROLOGICAL TABLE. 


I Barometer. Thermometer. Danielles hyg. 

1822. Winu. Max. JMin. Max. 3Iin. Evap. Rain.i at noon. 


May 


li 

E 30‘3() 30-23 

66 

45 

— 


2'N 

E 30 23 30-o;i 

70 

33 



3I 

E : 

10 06 2972 

70 

51 

1 


4 

E 

29 75),2972 

70 

41 

— 

29 

5,N 

E 

29-8o'29-7() 

74 

49 

54 

06 

O'lN 

W 

29-83 ! 

29-80 

73 

.53 

— 

03 

7IN 

Eh 

30-04129-83 

64 

44 

— 

60 

8N 


30-04:: 

29*84 

59 

37 

— 


9N 

E;' 

29-84'2.9’48 

f)9 

41 

— ' 


io!n 

E 

29'6'.5:' 

29-48 

.59 , 

38 

35 

14 

li|S 


29' 84;' 

29-6'5} 

69 1 

i 37 ‘ 

_ 


121N 

E 

29-90, 

29-84 

56 ! 

1 46 

— 

i ' 

yj\N 

El 

29-93, 

29-901 

58 

45 

— 


14I 

N i20-i)8| 

29-95 

62 

47 1 

— 

i 

IsiN 

E; 

30 ()5j 

2998 

76 

40 1 

55 


16IN 

El 

30 05: 

30-02 1 

68 

46 ! 

— 

— 

171 

E 1 

30^04' 

30-02; 

80 

49 

— 


IS 

N 

30* 111 

30-04! 

77 

45 

— 


1.9 

N 

i30*i6' 

30 - 11 ! 

79 

45 



20'S 

E 

s30'28| 

30-i6| 

81 

49 

37 


21 

N 

;30*37 

30-2s! 

81 

47 

— 


22 jN 

E 

30-37 

30-30' 

76 

44 

— 


23| 

N 

30'3(J 

130-13 

74 

44 

_ 

1 

24! 

E 

30-13 

■30-04; 

6i) 

42 

— 


25 

N 

|30-04 

!29-89i 

I 7-2 

, 44 

56 

33 

26* S 

W 

'30*18 

i 29-89 

68 

44 

— 

10 

27 s 

W 

30-23 

'30-18 

67 

55 

— 

01 

28 

w 

,30-28 

30-23 

77 

, 44 

43 


-9i 

w 

130*35 

,i30-28 

76 

dS 

— 


30 

w 

'30*35‘30 31 

' 78 

48 



31 

w 

30'31 

30 23 

79 

52. 

44 


! 

1 


30-37 29-48 

81 

1 33 

3-44 

1*58 


The observations in each line of the table apply to a period 
beginning at 9 A. M. on tlie day indicated in the first column. A dash denotes that 
the result is included in the next following observation. 
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REMARKS. 


'IHfth Very fine, 2. Cirrus: wind veered to SE, p. m. 3. Cirrus: 

fine. 4. Fine. 5. Very warm : a thudder stonn, p. m. 6. Cloudy : close. 
7. Rainy, 8. Fine. 9. Cloudy. 10. Showery. 11. Fine. 12, 13. Cloudy. 
14 — 24 . Fine. 25. Rain, with thunder, in the afternoon. 26. Showery. 
27—31. Fine. 


RESULTS. 


Winds: N, 6; NE, 11; E, 5; SB, 2; SW,2; W, 4; NW, 1. 


Barometer : Mean height 

For the month 30*035 inches. 

For the lunar period, ending the i4th 29*895 

For 16 days, ending the 14th (moon south) « • ........ 29*929 

For 12 days, ending the 26th (moon north) 30*122 

Thermometer: Mean height 

For the month. 39*51 6^ 

For the lunar period 53*350 

For ^0 days, the sun in Taurus 55*612 

Evaporation 3*44 in. 

Rain 1*58 

* 


iMhorai^r^f Stratforiy Sixih Mcnihy 24, 1822. 


n. HOWARD- 
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Article I. 

Geological llemarks. By Thomas Weaver, Esq. Mill A. MRDS. 

MWS. MGS. 

I N the Comparative View which I took of floetz formations in 
the British isles and on the Continent {Arnia/s of Philosophi/ for 
Oct. Nov. and Dec. 1821), it was my professed object to mairi- 
ti hi, that a general order of succession prevails in the structure 
Oi the Earth, from the oldest to the newest formations, subject, 
ho >'ver, to variation in detail in different countries, and even in 
the Si ;e tract of country, as arising, from a fluctuation of cha- 
racter in particular beds; from the various modes in which corre- 
lative formations are associated (namely, as being di.stiuct, or 
interstrati fled with each other) ; and, lastly, from the occasional 
absence of certain members of a series, • In illustration of this 
doctrl le, I produced the carboniferous series as an example, 
proceeding from the most simple to the most complex arrange- 
ments, ^o be found in the British Isles, and adverting to the local 
deficiency^ of particular members of the series. Pas.sing then to 
the Cont’nent, with the same object before me, 1 noticed the 
analogy which subsists between the carboniferous series ol' 
England and the Netherlands, and between that of Scotland and 
some parts of Germany. With this principle, therefore, con- 
stantly in view, my surprise was great to find that a waiter of 
distinguished talents had so far misunderstood my observations, 
as to have conceived that I suppose an inversion of the order in 
the instance of the carboniferous series of Germany, and thus 
impugned the very doctrine I had undertaken to sustain ; while, 
in truth I have not made any such supposition,’*^ 

* Seep. of Outlines of the Geology of Kiiglaiul and Walcsj by the 

Netv Scries, voi.. iv, g * * * ^ 
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The question, (involving others of some moment), chiefly 
depends on the true construction of thg term, the rothe todtlie- 
gende formation of Germany. In the’ Comparative View, ad- 
verted to above, 1 have considered it as the representative of 
the carboniferous series, extending from the old red sandstone 
to the coal formation inclusive; while Mr. Conybeare, on the 
other hand, maintains that it is the equivalent of what Professor 
Buckland has denominated the new red conglomerate of England, 
^the same which I have designated by the name of the calcare- 
ous conglomerate), stating that the rothe todtliegende is always 
found above the coal of Germany, and not below it. In support 
of our respective opinions, we have both appealed to the same 
authorities ; to Lehman, Werner, Karsten, Von Buch, Freies- 
ieben, &c. Whence does this great discrepancy arise ? 

If I show that the rothe todtliegende of those authors^ agrees 
in relative position, characters, and associations, with tlie carbo- 
niferous series, this will be positive evidence that I have correctly 
rendered their meaning; and if I further show that the rothe 
todtliegende is deficient in those particulars that serve to cha~ 
ractcrise the new conglomerate, this will bo negative evW^ence. 

^ The two it is presumed will be deemed conclusive. 

Lehman, in his work (Geschichte von Fldtzgebirgen, 175G), 
of which a French translation appeared a few years after, speaks 
of the rothe todtliegende as la base sur laquelle sont appnijts 
ies /its da c/iarbon de terre ” (sect. iv. p. 268, 282) ; and in 
describing sections of strata in the following division of the 
work, he also says, the coal is covered by true rothe todtlie- 
gende, meaning that the coal is imbedded in rothe todtliegende ; 
and this is the sense in which that author is understood by Ger- 
man writers in general, and by Freiesleben in particular, who 
expressly quotes him to that eftect (vol.iv. p. 170). 

Freiesleben, the disciple of Werner, in. constant and close 
intimacy with him to the latest period, and occupying like him 
a seat in the Council of Mines at Freyberg, may be supposed to 
represent faithfully the positions of his master, corroborated and 
elucidated as they have been by his own researches during a 
residence of seven years in Mansfeld and Thuringia, while 
acting as chief oflicer of the mining department in that country. 
It is well known lliat the mountainous group of the llartz con- 
sists of primary and tiansirion tracts, whose general constituents 
I shall t now mention,^ for reasons that will appear hereafter. 
Granite appears to be the general base, since it occurs not only 
as such in the primary region, but is found protruding, or denuded, 
in the transition ; in the former also appear clayslate, flinty 
^late, an intimate compound of felspar and quartz with some 
little tourmaline called honifelsy quartz rock, varieties of trap, 
limestone, and some indications of gneiss and mica slate« The 

Itev. W. D. Conybeare, FRS. 3fOS. and W. Phillips, FLS. MGS.*’ an extremely 
Able valuable work, affording, so far as it has proceeded, an excellent view of the- 
jgeological relations of the kingdom. The completion of tlie task is very desirable. 
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tfSxiBition tracts consist of clayslate, greywacke, greywacke • 
slate^ and flinty slate, containing subordinately limestone,, iron- 
shot sandstone with Impressions of shells, and beds or masses 
of trap, porphyry, and amygdaloid. 

Around this mountainous region are drawn the principal 

f rouvs or formations of Werner, not concentrically disposed, us 
^ as jeen sometimes falsely represented, but of unequal distribu- 
tion ; namely, 1. his old or first floetz sandstone, or rothe todt- 
liegende, formation ; 2. his first limestone formation ; 3* his 
second or new red sandstone formation ; 4. his second or shell 
limestone formation ; 5. his third or quadersaiidstone formation. 
Of these, the first four constitute the particular object of Freies- 
leben's elaborate work, and of three of them, viz. the second, 
third, and fourth, being the equivalents of the magnesian lime 
stone (including the calcareous conglomerate), the new red 
sandstone, and the shell limestone of Fhigland, I have given a 
detailed abstract in tlm Annals of Philosop/n/. Of the rothe 
todtliegcude formation, I have spoken only in general terms, 
from the condensed manner iu which It was necessary to treat 
the comparative view of that subject, in the confined space 
allotted iu a periodical journal. Let us now consider it more in^i^ 
detail. 

The rothe todtliegende is described by Freiesleben as the old 
sandstone formation, which contains casually (though rarely in 
IVIaiisfcld and Thuringia), traces of coal or coaly shale, and inci- 
dentally likewise beds of limestone, trap, and porphyry (vol. i. 
p. 32 — 34, and 43 — 46), being also iu some parts of its extent 
m direct connexion and association with the coal formation, 
properly so called ; and hence to this also the term rothe todt- 
liegende is extended (vol. iv. p. 191 — 19H). In a confined 
sense, therefore, rothe todtliegende signifies the old red sand- 
stOi.e with its subordinate beds, and in a large sense it compre- 
hends tlie coal formation also, thus representing the whole car- 
boniferous series. It is employed in both these senses by 
FVeiesleben, and other German authors. To obviate, liowever, 
all misconception to whicli this latitude of expression may give 
rise, 1 shall, in the following pages, separate the old red sand- 
stone, in the limited sense, from the coal formation, unless where 
1 may employ the term carboniferous series as indicative of the 
v/hole. But in a few cases I shall quote Freiesleben’s own 
words to show the latitude in which he uses the term rothe todt- 
liegende. 

lielative Position. — The carboniferous series is disposed in the 
form of a crescent, embracing the foot of the transition tract of 
the Hartz, on its north-eastern, eastern, and south-eastern sides, 
ranging thus in a circuit of about 63 miles, from the vicinity of 
Ballenstadt on the N., riast Mansfold on the to beyond Ihle- 
feld on the S, The omy interruption to this continuity is for a 
short space in the south-western quarter, near Questepberg, 

g2 
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where the weissliegende, or new conglomerate, is in imniedisiie 
contact with the transition country, reposing unconformably on 
vertical strata of clayslate. The belt, thus de^scribed, follows in 
general in its inclination the declivity of surface presented by the 
stibjacent transition tract, and hence in its line of apposition to 
that tract, it is sometimes conformable, sometimes unconforma- 
ble, to the stratification of the latter, the strata in their course 
dipping successively to the north, east, and south, and at angles^ 
varying from 12® to 50®. 

The far greater part of this belt consists of the old red sand- 
stone, being connected with coal districts at both its extremities; 
on the N'W. with a coal field about three miles long, extending 
from the vicinity of Opperode eastward toward Meisdorf, and 
on the SW. with a field which, commencing in the territory of 
Stollberg, and ranging past Neustadt to the NW. of Ihlefeld, 
extends about 10 or 12 miles in length. 

The exposed breadth of the old red sandstone is in most parts 
inconsiderable, being soon ^concealed by the succeeding floetz 
formations; but in the south-eastern quarter, where it throws 
out an arm toward Ilornburg on the SE, a distance of about 10 
vjr 12 miles, it acquires in its widest part a breadth of three or 
four miles, forming a plateau or great thickness and considerable 
elevation, in the central part of which the strata are nearly hori- 
zontal, while oil the south-western side the dip is SW. 12® to 
15®, at the south-eastern extremity a few degrees to the E. or 
SE. ; and on the north-eastern side, 12® to 30® to tlie IV E. 

In the north-eastern quarter, near IlettsUidt, the old red sand- 
stone throws out another arm, extending eastward beyond the 
banks of the Saale in the form of a narrow ridge, about 14 miles 
in length, in which the prevailing dip of tlie strata on the south- 
orn side is to the S. or SW. ; on the northern to the NK. ; and 
in the eastern quarter to the E. At this extremity it is found 
again connected with and supporting a coal district (vol. iv. p. 
iSl — 198), which, as far as exposed, between Kathau and 
Lobegiin on the N. and Dolau and Ilalle on the S., is about )2 
miles long. 

In thus following the circuitous course of the old red sand- 
stone, we find it to extend through a range of about 60 miles, to 
which, if we add the coal fields at its north-wx*stern, eastern, 
and south-western extremities, the entire range of the carboni- 
ferous stales may be said to be between 80 and 90 miles. But 
if we consider that on the S, of the general range are to be found 
.several isolated hills of old red sandstone, emerging from beneath 
the newer floetz formations, e. g. in the Kiffliauscr, &c. we may 
conclude that the carbonil’erous series occupies a great expanse 
also, though mostly withdrawn from observation. 

Characters of the Old Red Sandstone (vol. iv. p. 67 — 119). — 
I have already noticed the general constituents of the primary 
and ti:ansition tracts of the Hartz ; and in examining the ingre- 
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d^ents of the old red sandstone, we shall find them referable to ^ 
the detritus of those tracts, and varying in different quarters. The 
cement which cor^^^ines these ingredients is usually siliceous, or 
an indurated sandy micaceous clay ; it is more rarely marly, but 
it contains in general so much oxide of iron as to take a brown- 
ish-red colour, whence, as Freiesleben observes, the name of the 
rock, the rolhe todtliegende, the red dead her, has been derived, 
/although beds of greyish and whitish colours are not unfrequent. 

The sandstone formation itself is described by Freiesleben as 
consisting of conglomerate^ breccia^ sandstone, slatij niicaccous 
sandstone, indurated slatij clay, and clay marl, in beds frequently 
alternating with each other, from a few inches to several ells, 
and even fathoms, in thickness ; but, generally speaking, they 
are from two to four feet thick. 

The conglomerate usually forms thick beds in alternation with 
finer grained and clayey beds, but sometimes appears in the 
form of thin layers in fine grained sandstone. It constitutes the 
least part of the formation, beings commonly situated in the 
low^er region. The boulders and pebbles vary from the size of 
one foot in diameter to that of a nut. compacted by smaller 
grained ingredients of the same composition, with brownish-red^ 
ironshot indurated sandy or marly clay, which is more rarely of 
a white cast and calcareous quality. The rounded and angular 
fragments noticed by Freiesleben are claysiate, talcshite, flinty 
slate, lydian stone, greywacke, gneiss, trap, porjiliyry, quartz, 
hornstoiie, jasper, and agate, with disintegrated felspar, grains 
of quart/, and mica, differently assembled in different parts of 
the range; for the minute detail of which, as well as of the fol- 
lowing bods, I must refer to the copious work of that author.* 

The hretxias and sandstones exceed in mass the conglomerate, 
and extend to a greater distance from the fundamental rock, A 
cnmiuou form of the fine graiiKnl breccia is that of angular grains 
of quartz, with single pebbles of quartz and hornstone, and 
numerous small fragments of yellowish-white decomposed fel- 
spar, and scales of mica ; sometimes also including single frag- 
ments of ironshot claysiate, or talcslate, the whole being 
combined by a brownish-red sandy cement. Sometimes also 
small grains of reddish-white decomposed felspar predominate, 
which, with grains of quartz, are imbedded in a sandy clayey 
slaty base of a dark cherry-red colour. The small and tine 
grained sandstones often appear of a homogeneous charoicter, and 
either granular or slaty, brownish-red or grey, more rarely white, 
sometimes also alternately striped red, grey, and white, or with 
a reddish-grey or bluish base, containing white spots. In the 
most uniform sandstone appear occasionally streaks or layers of 

♦ In this composition of the conglomerate, we perceive a close analogy to that of 
m>me parts of Ireland noticed by the writer of this article, c. g. adjoining Waterford 
Harbour. (Geol. Trans, vol. v.) Some of the conglomerates also closely resemble those 
#f tlie old red sandstone of Tortworth and Milbiiry Heath, in Gloucestershire. 
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^coarser grained, or of conglomerate, arranged at certain di/-» 
tances in parallel order. The fine-grained sandstones yield 
large flagstones, c 

The fine-giaiued clayey sandstone passes into slaty micaceous 
sandstone of different degrees of firmness, containing numerous 
scales of white mica. It passes also gradually into indurated 
clai/y which is mostly slaty, and either pure, or sandy and firm, 
and of red, green, or grey colours ; the substance being gene- 
rally intimately mixed with minute scales of mica. Beds of this 
clay, which are often of the nature of clay marl, and occasionally 
contain lighter-coloured portions of a calcareous quality, are 
frequent in the old red sandstone of Mansfeld. 

The dai/ and clay marl are found likewise in thin layers 
between the sandstone beds, of red, grey, green, and blue 
colours, and sometimes also included in them in the form of 
ovoidal or flattened elliptical nodules, then resembling, as 
Freieslebcn observes, tlie clay galls of the new red sandstone 
formation. 

Beside tlie colonriiig matter of the old red sandstone derived 
from oxide of iron, difiused through its substance, brown and 
Ted iron ochres are occasionally found in it in spots, round por- 
tions, and thin streaks.*'^* 

Grains, slight layers, and indeterminate portions of compact, 
scaly, and ochraceous red iron ore, have also been met with; 
and near iVlansfehl, Fr(*icsleben noticed in the sandstone com- 
pact red iron stone in the form of the stems of reeds. 

Associations of the Old Red Sandstone. — a. Coal; b. lime- 
stone; c\ porphyry and amygdaloid ; r/. coal fields, 

a. Coal. — Near Griilenberg, in Sangerhausen, a slight coaly 
seam, from a half to one and a half inch thick, has been found in 
the old red sandstone ; and a somewhat similar appearance is 
said to have occurred near IVFillendorf, in Mansfeld.^* 

b. Limestone. — Of the occurrence of this mineral iu sulmrdi- 
nate beds in the old red sandstone, tlie fbllow’ing instances are 
given: near Cressfeld, a bed of compact, splintery, and partly 
foliated granular limestone, of greyish colours, with interspersed 
laminai of white calcareous spar : at Vatterode, Wimmelrode, 
and Mblleiidorf, a bed, eight to ten feet thick, of compact fine 
splintery limestone, of brownish-red, greenish, and reddish-grey 
colours, with disseminated spots of calcareous spar, arid veins 
of the same substance ; ^it was formerly wrought for marble, and 
sent to Berlin : near Rothenburg on the Saale, limestone dis- 
posed in the sandstone in thin beds, of a red or light- grey 
colour, minutely granular or compact, and containing terbratu- 

* The precctling general description of the aandstonc, slaty sandstone, clay, and 
clay marl beds of 3Iansfeld, with nodules also resembling clay galls, might almost 
setve word for vord, for that of die old led sandstone on the banks of the Severn, in 
Gloucestershire, as well as in many rcspCJis for that of Tortworth and Milbury Heath. 

f A parallel instance of the casual occurrence of imperfect coal in the old red sand^* 
atone may also be found in England, e. g. in Pordshead Point, near Bristol. 
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litfs and discites; while a little further south, Freiesleben was 
assured, after he had left the country, that the sandstone con*' 
tains also beds qf oolitic limestone, where it underlies the 
Wettin coal field ; for the truth of this, however, the author does 
not actually vouch. 

c. Porphyry and Amygdaloid . — Porphyry occurs in great 
lying masses, of an indeterminate form, in the old red sandstone, 
,en the SE. bank of the Wipper between Hettst'adt and Burgbr- 
ner, its immediate cover being coarse sandstone conglomerate. 
It is traversed by innumerable small veins of calcareous spar. 

Not ftir from hence porphyry becomes again visible near 
Meisberg, forming cliffs, protruding 56 to 70 feet high from 
amidst the old red sandstone. It is partly amygdaloidal, 
reposes immediately on coarse siliceous conglomerate. 

It re-appears in a similar manner between Hettstadt and Gerb- 
stadt ; and porphyry has also been traversed under the same 
circunivstanccs by tlie adit level of the mine Johann Friedrich. 

The old red sandstone, when adjacent to porphyry, acquires 
not unfrequently a porphyritic aspect. 

d. Coal Fields. 

1. The North Wesleni (vol. iv. p.227 — 237). — On this Freies-^ 
lebcu remarks, It is quite certain ilmt the coal which occurt^’"' 
near Opperode, in the Principality of Anhalt-Bernburg, lies in 
the rothe todtliegeude.’’ In proceeding from the vicinity of 
Opperode on the N. toward the transition tract on the S., the 
beds succeed each other in the following descending order : 

I. Browiiish*red, ironshot, fine-grained, rothe todtliegendey 
with occasional larger grains of quartz, clay slate, and Hiaty 
slate ; regularly stratified, strata 1 to 1^ inch thick, dipping 15® 
to the NW, and afiording excellent building stone, 7 fathoms to 
9 fathoms 2 feet tliick. 

2 Conglomerate^ of unequal grain, iron-shot, some of the peb- 
bles of quartz and slate being 6 and 9 inches in diameter ; 321 
inches thick, 

3. Sandstone^ same as No. 1, alternating with thin layers of 
reddish-grey marly rock ; 35 fatlioms thick. 

4. Slate claif^ bluish-grey, and sandy, with numerous imprea- 
sions of vegetables ; 5 fathoms 5 feet thick. 

5. Rim/ shale y bituminous ; 1 to 2 feet. 

6. Coal ; 2 feet. 

7. Floor shalcy resembling that of the roof ; 3l feet. . 

8. Conglomerate y very coarse grained ; 4 fathoms 4 feet. 

9. A second seam of coaly but not worth working. 

10. Blue rocky resembling No. 4. 

I I . Conglomerate, coarse-grained, being the lowest of the 
series. 

The upper coal seam dips pretty rapidly near the surface, but 
in descending, it maintains a genetal inclination of 15® to 20> 
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^ •seldom forming troughs or saddles. The coal field is subjecj^to 
-&ults. 

2. The Rastern or Petersberg tract. , 

fl. The Wettin Collieries (vo). iv. p. 237— 260).— These collie- 
lies, which are distinguished into the lower or Wettin, and the 
upper or Schachtberg fields, are generally relieved by an adit 
level between four and five miles in length, which attains a depth 
-of about 45 fathoms from the surface. The beds of the 
.fields are very different in different places. The following is 
said to he the general arrangement in the lower field ; 

1. Vegetable soil and loam ; 2 fathoms 2 feet thick. 

2. Sandstone, white, micaceous; 1 fathom 3 feet 6 inches. 

3. Clay marly rock, brown; 7 fathoms. 

4. Ditto blue ; 1 fathom 6 feet thick. 

o. Slaty sandstone, bluish-grey, micaceous ; 1 fathom 1 foot^ 

6. Coal, upper seam ; 6 feet 2 inches. 

7. Grey sandy clayey rock; 3 fathoms 3 feet. 

8. Coarse sandstone ; 3 fathoms 3 feet. 

t). Blue slaty rock ; 21 to 52 inches. 

10. CW, middle seam ; finches. 

^ 11. Grey snndstone ; 3 feet 6 inches. 

12. Sandy clay ; 1 fathom 1 foot. 

13. Blue slate clay with numerous impressions of ferns, reeds,. 

Jkc. ; 5 feet three inches. 

14. Coal, lower seam; 10 inches. 

15. Grey sandstone ; 11 fathoms 4 feet. 

16. Rathe iodtliegende. 

But considerable variations are to be found in several parts cT 
the fields : thus, instead of the slaty sandstone. No. 5, the imme- 
^liate roof of the upper coal seam consists, not unfrequently of a 
bed of coarse conglomerate, 2 la thorns 2 feet thick, containing 
Moulders of porphyry of the size of the head, and even larger. 
The roof of the coal seams is also often of a calcareous nature, 
consisting of sandstone combined by carbonate of lime, in wdiich 
'pure limestone occasionally appears, and generally in the form 
of geodes. The middle and lower seams, which are commonly 
4>etween two and three fathoms asunder, sometimes approach 
within ]() inches of each other, coalesce, and bear good coal of 
considerable thickness. The coal seams are in some places 
greatly enlarged ; in others closely compressed, so that they 
almost disappear. This is the case with the upper seam, which 
gradually closes and terminates both in the line of range and of 
dip. 

The coal seams of the Wettin district in general are remark- 
able for the great variableness of position, to which they are sub- 
ject within short distances, presenting a continued succession of 
troughs, saddles, and serpentine curvatures, in which the angles 
.of inclination vary from 70® dr 80® to the horizontal. 
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^On the Wettin coal field, Freieslebea observer, that it ia 
imbedded in the rothe todtliegende, being both covered by, and 
reposing on, rothe todtliegende/’ The coal has been pursued 
for 70 fathoms beneath porphyry, and this porphyry is also 
proved to lie in the rothe todtliegende, not only jy a distinct 
graduation from the one rock into the other, but by the former 
appearing in separate beds in the latter. 

m b. The Liibegun Collieries (vol. iv. p. 260 — ^264).— These are 
isituated among hills of porphyry, occupying hollows and dells, and 
apparently forming a mantle round porphyry. Hence no gene-- 
ral range or dip can be given ; the latter is often at a high angle,, 
from 60^ to 80°. It is stated that, wherever accurate observa- 
tions have been made in these collieries, the porphyry has 
always been found subjacent to the coal field. The coal beds 
here, as far as sunk into, consist as under ; 

1. Vegetable soil, with sand and conglomerate, 21 inches 

thick. 

2. Clay marl varying from 21 to 32 inches. 

3. Conglomerate, 7 to 21 feet. * 

4. Cool smut, 3 to 0 inches. 

5. Blue clayey rock, becoming gradually thicker in descend- 

ing, 21 inches to 14 fathoms. 

0. Cool, 7 feet to 9 feet 8 inches. 

7. Blue clayey rock, 21 inches to 14 feet. 

8, Blue sandy rock, beyond which the works had not ex- 
tended. 

The coal seam is divided into llireo beds by two intervening 
layers of shale, one of which is 10 inches, and the other from 
6 to 10 inches in thickness. In another part of the field, a 
second seam of coal has been met with, from 21 to 32 inches 
thick. 

r. At Kathaa the coal sandstone is found supporting porphyry 
on its southern side in a distinct manner (vol. iv. p. 118). At 
Cervvitz, a small coal trough reposes on porphyry ; and between 
Halle and Ciebichenstein the coal is imbedded in porphory. 

( Vol. iv. p. 293.) 

c/. Beside tliese facts, Schulze states in his map, appended to 
Freiesleben^s work, that the coal at Raunilz reposes on porphyry, 
while to the IS. of Brachwitz, it appears to underlie porphyry. 

Now/ combining these observations, it is perfectly clear that 
in the coal tract of the Petersberg, between Halle on the S. and 
Kathaii on the N,, the coal formation akernates with [foDhyry ; 
and yet it is stated (^'Outlines,” p. 469), that these porphyries, 
thus connected with the rothe todtliegende, belong to the same 
era as the new red conglomerate or sandstone of England \ posi- 
tions cuite irrecoiicileable with each other. 

3, The South . Western Coal Tield* — After the detail into 
which we have entered, it may be sufficient to observe that in 
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this district porphyry and trap are also found in association wjth 
' the coal formation, and that the same construction applies here 
as in the Petersberg tract. , 


If now called upon to draw a parallel between this carbonife- 
rous series and any of the British, I should say that here is a 
general tract of old red sandstone, supporting on its eastern 
confines a coal district, which in many respects agrees with 
some of those of the Scotch great coal tract ; while in the north- 
western and south-western quarters, the coal fields there appear 
to repose either immediately on transition rocks, or partly on 
these, and partly on old red sandstone, corresponding in this 
respect with some of the coal tracts in Shropshire, as well as in 
the circumstance of the absence of the carboniferous limestone. 
I do not perceive any ground that can be laid for considering, as 
it has been suggested, this range of sandstone as the millstone- 
grit ajud shale, (namely, the sandstone and shale interposed in 
some tracts between the carboniferous limestone and tlie great 
coal formation, properly so called), unless it could be shown to 
be divested of all those general characters of the fundamental 
portion of the old red sandstone, which it in fact so strikingly 
displays. On the other hand, the absence of the millstone-grit 
and shale in Mansfeld and Thuringia is no greater anomaly there 
than it is elsewhere, e. g. in Cumberland, in most parts of Shrop- 
shire, in Ireland, and in the great coal tract of Scotland. Nor is 
it a greater anomaly that there but few beds of carboniferous 
limestone occur, since in some parts of our own island they are 
wanting altogether, e. g. in Shropshire. But this is Jiot the 
whole of the question. What are we, strictly speaking, to 
understand by the term old red sandstone ? I presume no one in 
the present day would confine it exclusively to the mere funda- 
mental bed of the carboniferous series. I’Kis would be as con- 
tracted a view, as if, in the case of gneiss alternating w ith beds 
of primary limestone, we were to restrict the use of that w'ord 
to the lowest bed of gneiss. In the case then of the old sand- 
stone alternating with limestone, where is the line to be drawn? 
Is it to be extended to the confines of the great coal formation, 
that is, wh^n the latter is distinct ? But who wiH separate one 
from the other, when, as in many cases in Scotland, the sand- 
stone, the limestone, and the coal, are repeatedly interstratified 
with each other ? Were we indeed to taxe a large view of the 
subject, 'and to call the British carboniferous series the old or 
first great sandstone, formation or group, this expression would 
be quite equivalent to that of the rothe todtliegende, or first 
floete sandstone, formation of Germany. In both countries, the 
subject matter is the same, though, from the fuller display of the 
seriesin the British Isles, the^mode of considering and express^ 
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ingjt has been somewhat different. In making this aHusion,' 
however, I am far from meaning to deny that the fourfold divi. 
sion into the fundanymtal old red sandstone, carboniferous lime-' 
stone, mills ton e-grit and shale, and coal formation^ is very 
descriptive, wherever applicable, since it enables us to consider 
distinctly the several links of a chain, which constitute in them- 
selves a complete system of one great era ; but this division 
c;sinot always be strictly made, e. g. iu most parts of the Scotch 
great coal tract. 


After the full consideration given to the rothe todtliegende form- 
ation, extending from theUart'/beyondthebanks oftheSaale, that 
of the Forest of Thuringia may be disposed of in few words. 
The old red sandstone is there found itl great force, frequently 
alternating with porphyry and trap (e. g. vol. iv. p. 107 — llCj, 
reposing principally on primary rocks, and clearly showing by 
its composition, like that of Mansfeld &c., that it originated from 
their detritus (vol. iv. p. (*7 — 99.) The coaly shale and coal 
formation, connected with the old red sandstone, is unequally 
distributed, being also occasionally associated with limestone 
and porphyry, and coming in the course of its extent not unfre- 
qucntly in contact with primary tracts, the coal field reposing in 
some instances upon granite (e. g. vol. iv. p. 1C7, 1(58). 

I will now consider the red sandstone formation described by 
V'^on llanraer. But previously let me observe that, as the princi- 
pal object of that author’s researches was to ascertain the grand 
features and relations of the country, we are not to expect that 
great precision, or minute detail, that are so generally observable 
in the works of Freiesleben. Still, howTver, the leading facts 
can hardly admit of dispute. For the general positions, I refer 
to the Aitiiah of Phi/onopliij for Oct. 1821, p. 248 — 250. 

The red sandstone formation which occupies so large an 
expanse on the southern side of the lliesengebirge, extending 
W. from Schatxlar, appears to be destitute of coal. It dips S. 
But proceeding eastward from that town, it is found connected 
with an extensive coal field, sandstone conglomerate forming 
throughout the great basis, the character of which varies 
according to that of the adjacent primary or transition tracts 
upon which it reposes, enveloping pebbles and fragments of 
gneiss, micaslatej granite, hornblende slate, clayslate, quartz, 
&c. (Von Buch, Geog. Beob. vol. i. p. 85 — ^93 ; Von Kaumer, p. 
92.) The carboniferous series ranges along the south-western 
side of the Eulengebirge toward Glatz, a distance of about 36 
miles. Having given a summary of its general relations in the 
work referred to above, it may be sufficient to add in tliis piaco 
a few remarks on the general dispoifitiou of the tract. 

This carboniferous series is almost entirely overlaid on its 
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south-western side by the quadersandstone formation : in. all 
other quarters, its line of contact with older rocks may be fol- 
lowed, from which it appears throughout jto conform to their 
sinuosities, with a dip corresponding. Thus on the NW. it is 

f enerally inclined toward the SE. or S.; on the NE. to the SW. 

ut on the SE, occupying in that quarter three inlets, or bays 
as it were, the dip is successively directed to every point of the 
compass except the E. Again, on the SW. near Schlesiseh 
Albendorf, on the confines of the quadersandstone, the dip is to 
the ENE. ; while beyond the quadersandstone on the SW. where 
the coal re-appears at Straussensee, the dip is NNE., a disposition 
probably arising from the adjacent primary tract. The general 
arrangement of the beds, therefore, indicates the form of a great 
trough, at least in the south-eastern quarter ; but the internal 
structure of the field is rendered very intricate and complex 
from the interposition of isolated ranges and masses of porphyry 
and trap, which have a sensible influence on the stratification of 
the country. The map of the environs of Waldenburg, founded 
on actual survey, is an evidence of this fact. Similar indications 
appear in the south-eastern part of the tract, and hence the 
course of the coal and concomitant beds becomes frequently 
curve linear, dipping at angles varying from 80^ to 15^. That 
tlie seams of coal are extremely numerous, and that there Is an 
interstratification of the whole series of beds connected with the 
coal, may be fully inferred by combining the observations ol’ Von 
Raumer with those of Von Biich. The latter states that if we 
traverse the outcrops of the stnata from Flirstenstein to Alben- 
dorf, we sliall fall short rather tliau exceed the number, if we 
reckon the beds of the carboniferous series at 500 ; that is^ 
without including the innumerable beds that extend but a short 
way, edge out, and are lost among the others (Geog. Beob. vol. i. 
p. 101 — 103). The number of beds of limestone in the series 
appears not to be ascertained, for though limestone has been 
noticed in 22 places, several ot these spots seem to be situated 
on the line of bearing of the same stratum. It would require 
laborious and expensive research before a correct map, with 
corresponding sections, of this coal tract could be constructed ; 
and the sections of Von Ilaumer can only be considered as illus- 
trative diagrams, tending to convey a general idea of the rela- 
tive position of the carboniferous series itself, without pretending 
to give a detailed view of its internal conformation. The red 
sandstone and porphyiy adverted to, as if covering this coal dis- 
trict Outlines,"’ p. 470), form in fact a part of the general 
series. 

The structure of this tract seems very analogous to that of the 
Scotch great coal field. Many of its features correspond also 
with those of the coal tract of the Petersberg, on the banks of 
the Saale. 

The red sandstone formation situated to the north of the Rie 
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sengebirge ranges, as far as noticed by Von Raumer, for a di»> 
tance of about 40 miles, from Walkersdorf, between Lauban and 
Bunziau on the NW.*, to beyond Bolkenhayn on the SE., where it 
terminates. It appears disposed in the form of a trough in a pri- 
mary slaty tract, by which it is encompassed on eveiy side, 
except on the greater part of the northern, where it is overlaid 
by the quadersandstone formation. The dip appears to conform 
lb the indentations of this trough, at angles varying between 30* 
and 60°. The predominant rock is the red sandstone, but beds 
of compact limestone, of reddish and yellowish-grey colours, are 
not unfrequent iu it. The sandstone alternates also with felspar 
porphyry, claystone porphyry, basaltic trap, and amygdaloid. 
Only one slight trace of coal has been observed in it, and Von 
Uauiner, in his general view of this tract, no where remarked any 
organic remains. It is referred by Von Buch to the old red 
sandstone formation (Geog. Beob. vol. i. p. 77, 78). 


The preceding statements have, I trust, proved ; 1 . The iden- 
tity of the old red sandstone of Wernci’, and that of the British 
Isles; 2. That the rothe todtliegende formation of that naturalist 
is the representative of the carboniferous series ; and 3. That in 
the details of that series in Germany, rve perceive the occasional 
absence of a particular member, and various states of association, 
in the same manner as they are to be found in Britain, but wo in~ 
version of the general order. 


These positions being thus established, in what sense can the 
rothe todtliegende be said to be the same as the new conglome- 
rate i 1 do not know any, except by a misapplication of terms. 
The weissliegende of Germany, which in all its relations of 
position, composition, and association, perfectly corresponds 
with the new conglomerate, has been repeatedly called rothe 
todtliegende by Voigt and other writers, down to the latest 
period, who, considering it as the uppermost bed of that series, 
have, without due attention to their different characteristics, 
confounded the two together. This fact is insisted on by Freies- 
leben, to whom we owe the clear exposition of this error (vol. iii. 
p. 239)* ; an error that might readily be committed in the Forest 
of Thuringia in particular, where the new conglomerate (the 
weissliegende of Freiesleben) is mostly of a siliceous character 
and reddish hue, nearly resembling in aspect the rothe todtlie- 
gende ; and as the latter is there in frequent association with trap 
and porphyry, and commonly supports the new conglomerate, the 

• A somewhat similar error prevailed in Kn^atid at no distant period, for proof of 
which it may be sufficient to refer to Townsend’s work, The Character of Closes vii^ 
dicated.” 1813. See vol. i. p. et setj. . 
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two formations might easily be mistaken for each other, when not 
duly observing their respective boundaries ; and the inference 
then be drawn that the new conglomerate is also associated with 
porphyry arid trap. Now in adverting to the Forest of Thurin- 
gia, it is stated, Outlines,” p. 316,) ‘4iere we may observe, at 
top a shell limestone, answering to our lias ; then red marie and 
gypsum; the calcareous beds associated with the cupriferous 
^marl slate; and at bottom the rothe todte.” (See also p. 313.) 
But this so-called rothe todte at the bottom of the cupriferous 
marl slate, is assuredly the weissliegende of Freiosleben; that is, 
the new conglomerate, beneath which is to be found the true 
mthe todtliegende in association with trap and porphyry. 

Here then we have a formation which, as the first member of 
a new series, covering the carboniferous series, and extending 
beyond it to the transition series, and even to the primary, distin- 
guished by gypsum as its occasional companion, beside other 
characters (which 1 have detailed in the Anuah of Philosophy y 
Nov. 1821, p. 255 — 257), leave no room to doubt its identity 
with the new red conglomerate of England. 

Again, with respect to the supposed alliance of the new con- 
glomerate with porphyry and trap, 1 confess I do not know an 
instance of the kind in Gevniany ; and Freiosleben is perfectly silent 
upon any such occurrence. Of its existence in England, only one 
example ivs given, and that is admitted to be of a problematical 
character. I have- suggested that the amygdaloidal trap in the 
iieiglibourhood of Exeter might possibly be connected with tllC 
transition tract of that country : this seems to be denied. Yet, 
as presenting some ground for the suggestion, 1 must remark 
that the very able and luminous view of Cornwall, i>evon, and 
Somerset, taken by Prof. Sedgwick, in the first volume of tlie Cam- 
bridge Pliil. Trans., has clearly shown that red transitioni conglo- 
merate and sandstone occur at least in Somersetshire ; to which 
I' may add that transition red sandstone is of common uccuiTeiicc 
in Gioucestershire and Herefordshire, being in the former county 
in direct association with amygdaloidal trap, which has sometimes 
also a ])orphyritic aspect, including ucicular crystals of glassy fel- 
spar. If, however, the conglomerate and sandstone in question 
be not transition, 1 then venture to inquire whether it may not 
be the first floetz or old red sandstone ? Of the existence of the 
latter in Somerset, I was assured three years since by the 
reseCirches of my friend, the Rev. Dr. Cooke, who found it sup- 
porting the carboniferous limestone of Uannington Park ; a view 
now apparently confirmed by the high authority of Mr. Cony- 
beare. In support of either suggestion, it may also be stated that 
no writer appears to have observed any gypsum in the sandstone 
said to be associated with the trap, while it is not uncommon in 
the extensive tracts of the new red sandstone of that part of the 
kingdom, e. g. in Devon, at Budleigh Salterton nearTeignmouth, 
at Sidmouth, and on Blackdown, and again more N. in Somerset 



1822 J My* Weuver^s Geological Remarks. 96 

adjacent to the Quantock Hills, I may here incidentally ohsotve 
that both in Devon and the SW. of Somerset, the magnesian 
limestone formation, properly speaking, appears to be wanting in 
the regular order of succession, between the new or calcareous 
conglomerate and the new red sandstone. 

Having thus entered my decided protest against considering 
Jhe new red conglomerate of England, and the rothe todtliegende 
of Werner, as equivalent terms, I now proceed to perform a 
similar task in res 3ect of the old red sandstone and carbonife- 
rous limestone of England ; the former of which, it is said, is a 
variety of the greywacke of Werner, and the latter his transition 
limestone ; and upon this view, the charge is raised that the 
We?‘jyenaris have confounded the carboniferous series with the 
transition. Is this charge just? 

In the Netherlands the two series certainly have been con- 
founded together j but by whom primarily ? by French writers 
on that tract, e. g. Onialius d’Halloy and M, Clerc, neither of 
whom, I presume, v/ill pronounce himself to be of the Freyberg 
school, it is true, Von llaumer, in his Geognostic Sketches in 
1815, has quoted Omalius d^llalloy’s statements without inquiry, 
and D’Aubuisson has done the same in his Traite dc Geognosie 
in 1819, and to that extent they, as well as other Continental 
writers citing to the same effect, are doubtless chargeable with 
the mistake. Yet are such oversights, springing from a foreign 
source, to be visited on Werner and his followers ? Has Wer- 
ner himself, or Von Buch, or Freiesleben, for instance, con- 
founded the carboniferous series with the transition ? I do not 
anticipate an affirmative to this question. In fact, how can the 
old red sandstone of Britain, which I have shown to correspond 
in all its relations, perfectly with the old red sandstone of Wer- 
ner, be held to be a variety of the greywacke of that naturalist 
(even putting mineralogical character out of the question), or 
how can the carboniferous limestone be said to be his transition 
limestone, when both in his view occupy totally ditfereat 
positions ? 

It is very true, and must be admitted by all conversant with 
the subject, that the red sandstone and the limestone of the car- 
boniferous series often closely resemble the red sandstone and 
the limestone of the transition scries, so much so, as in hand spe- 
cimens to be scarcely distinguishable from each other,*and this 
, similarity is further increased by several kinds of organic 
remains being common to both limestones ; and it is also true, 
that what have been called graduations from one series into the 
other may be observed in certain situations, and so far appear- 
ances may be deceptive. Yet no attentive geologist can be 
deceived in this particular, if he ^ake that view of the subject 
which ought always to be taken; namely, if he follow through- 
out the line of contact betw^eea the carboniferous series and the 
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transition. He will then readily perceive that the tw<r aerii^ 
constitute totally distinct systems j for if the former appear in 
some places conformable m position to th£ latter, these are 
merely local occurrences arising from the more variable stratifi- 
ctUtion of a transition country, while in the general arrangement^ 
uriconformability of position will be found to prevail. And as a 
subsidiary mark of distinction, it may also be added, that the 
transition sandstone frequently contains organic remains, while 
the first floetz sandstone is generally free from them. 

, Von Hoff, however, did propose to incorporate the carbonife- 
rous series with the transition (in Leonhard's Taschenbuch, 
Jahrgang, viii. p. 320 — 328); and if some other writers have 
partly leaned the same way (whether justly called Wernerians, I 
will not stop to inquire), this disposition cannot be charged as 
derivable from Werner, whose positions are irreconcileable with 
any such attempt. 


it follows ftpm the whole of these premises, that the floetz 
formations of Werner strictly commence with the old red sand- 
» stone of England, and not, as has been stated, with the new or 
calcareous conglomerate. It follows also, that the charge of 
confusion in the views of that naturalist is obviated, and that so 
far from the floetz formations which came under his considera- 
tion having been few in number, they comprehended the whole 
series from the old red sandstone up to the chalk, and above the 
chalk, gravel, sand, clay, wood-coal, and the newest floetz trap 
formation. His arrangement of formations in Germany is, when 
duly construed, quite in accordance with their succession in the 
British Isles ; there is no hiatus ; w'e travel from the primary to 
the transition, and thence through the whole series of the floetz, 
in which last let it be observed, that though the carboniferous 
series be less fully displayed, yet other formations are in much 
greater force in Germany, and afford a greater variety of charac- 
ter than is to be found in the British Isles ; and here we may 
perceive the comj)ensating power of nature. 

I have, therefore, yet to learn that more modern inquiries have 
at all invalidated the general , positions of Werner, llis grand 
outlines of the structure of the globe remain unshaken, from the 
fundamental granite up to the newest floetz trap. The labours 
of his followers, and of other geologists pursuing a similar path, 
have tended more and more to fill up those outlines. In our 
own country, few, if any, are entitled to greater distinction in 
that respect than Mr. Smith, whose views also have so far the 
merit oi originality as they appear not to have been derived 
from any extraneous source. The later investigations of nume- 
rous English naturalists, of M. Greenough, Dr. Macculloch, 
Professors Buckland and Sedgwick, Messrs. Webster, Cony- 
beare, Miller, Phillips, De la Beche, beside those of a host of Bri- 
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tish writers whose names are recorded^ either in their own distinct 
works, or in the Geological, Philosophical, and Wernerian Trans- 
actions, or in periodical publications, are all invaluable contri- 
butions to the same effect. Above the chalk, the history of out 
planet has been further elucidated by the inestimable researches 
of Cuvier, Brongniart, Mr. Webster, Prof. Buckland, and other 
geologists pursuing that branch of the subject. But all these 
labours, whose merits and importance can never be too highly 
appreciated, so far from impugning the general facts advanced 
by Werner, serve rather to confirm and establish them. 

The Comparative View of floetz formations, which I submitted 
to the public in the Annals of Philosophi/, Oct. 1821, is consist- 
ent with the main positions of Werner, though, from the mode 
of considering them, there may seem to be some difference : 
this, however, is rather apparent than real. It arises from the 
following circumstances : 1 . In the carboniferous series, pro- 
ducing the limestone and the coal as distinct formations, while 
Werner considered them only as members of his first floetz 
sandstone, or rothe todtliegende, formation : 2. In like manner, 
in the gypseous and saliferous series, producing the weisslie- 
gende or calcareous conglomerate as a distinct formation, while 
by Freicsleben and others it is included in the magnesian lime- 
stone formation : 3. As a consequence of the foregoing, in consi- 
dering the magnesian limestone as belonging to the second floetz 
series : and 4. From distributing the floetz formations into four 
principal series, founded, as I conceive, on natural distinctions ; 
namely, on their relative position in the order of succession, 
their mineralogical characters, the organic remains which they 
respectively contain, and the mutual affinities of the formations 
which constitute each series or group. In this view there is no 
real incongruity ; for, in fact, had the carboniferous limestone 
appeared in force in the north of Germany, it certainly w’ould 
have been designated by Werner as the first floetz limestone; 
and this, according to the established method of that naturalist, 
who, in arranging the mineral masses of the globe, was led to 
distribute the predominant into principal formations, and the 
incidental into subordinate. Bearing this in mind, the carboni- 
ferous limestone would have been his first floetz limestone 
formation, and as a necessary consequence, the magnesian 
limestone would have become his second floetz limestone. The 
whole difference, therefore, is a mere question of enumeration. 

Here let me add a few words on the meaning of the term 
floetz. It was employed by Lehman, and adopted by Werner. 
English w’riters have repeatedly a.sserted that it signifies flat or 
horizontal. Such is not necessarily it,s import. The --"rench trans- 
lator of Lehman more nearly expressed its sense by roc/ies en 
couches. Floetz literally signifies a mineral bed, and floetzgebirge 

New Series, vol. iv, ' }i 



I 

Mr. Weaver^ s Geological Remar h* [Aug* 

beddedorinterstratifiedforaiatlons,as more peculiarly character^ 
istic of those mineral masses to which the terir\has been applied^ 
The general tendency to horizontality, increasing from the older 
to the newer floetz formations, is, it is true, a distinctive mark: 
of these formations, but still horizontality is not necessarily 
implied in the word floetz. And, even if it were, the occasional 
departure from the horizontal position would be no more aiv; 
objection to the use of the term, than the occasional horizontal 
disposition of primary strata would be to their general designa- 
tion as inclined. All that can be said is, that in both cases the 
general rule is subject to exceptions. 

To the continued use of the term floetz, as applied to any part 
of the carboniferous scries, an objection has been raised upon 
the supposition that the original sense in which it was employed 
has been departed from {Introductiou, p. vi. and OutUneSy p. 
35^2); but as that supposition has been shown in the course of 
this paper to rest wholly on a misconception of the true import 
and application of the term, the objection vanishes. 1 may fur- 
ther add, that the value of a word consists in its conveying a 
definite idea to the mind, and so long as terms of established 
usage thus perform their office (in which respect the word floetz 
is not deficient), to exchange them for new can only be justified 
by showing that the latter answer the purpose better. 

111 conclusion 1 must observe, that in awarding the meed of 
praise due to the services of Werner, French writers appear in 
general to have been more just than the Knglish. Not a few of 
the latter seem to forget, or not to consider, that though others 
might before his time have hit upon the general division of rocks 
into primary and secondary, yet geology, as a science, heid no 
existence. To Werner belongs, ni tlie first place, the merit of 
introducing a nicer discriininalion in the examination of simphj 
minerals, and of inventing an appropriate language by which 
they might be described and distinguished, previous to which 
mineralogical science was (|uite in its infancy. And, in the 
second place, to liim also belongs the chie f' merit, not merely of 
distinguishing and giving names to rocks, but of accurately 
marking out both llio grand distinctions of primary, transition, 
and floetz classes, and the various principal formations of which 
those classes consist. If then it be the glory of the Saxon to 
have laid the broad foundations of the edifice, let that of the 
Briton and ("rank be to complete the structure. 
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ArticlS II. 

Extracts from the Journal of a Survey to explore the Sources 
of the Kivers Ganses and Jumna” By Capt. J. A. Hodgson, 

10th Reg. Native Infantry. 

{Concluded from p. 52.) 

A sharp peak across the river ; call it the pyramid. Height 
above the - 20,966 feet. 

A rock on the great snowy bed, over which we are to pass, 
proved to be distant 9044 feet, and its height above this place 
984 feet, the angle of elevation being 6° 15', which is the general 
inclination of the snow bed ; as our progress was continued far 
beyond this rock, it will easily be imagined that the crest or 
summit of the bed, then distant five or more miles by estimation, 
must have considerable elevation. 

We had brought very few followers onwards from GangotrT, 
but here we sent back every one we could possibly dispense" 
w'ith, that our small stock of grain might subsist the remainder, 
who were a few trusty fellovvs (Mussulmans), two Gorc’ha Sipa- 
hls, and a few Coolies, for two days, or three, if possible, in the 
event of our being able to get over the snow in front. And I 
sent orders to the people at GangotrT to leave grain there if they 
had any to spare, and if they did not hear of any supply coming 
from Reital, to make the best of their way bade till they met it, 
and then to halt I'or us, and send some on to us. 

Having made all the arrangements we could on the important 
head of supplies, and made observations, we had leisure to 
admire t he very singular scenery around us, of which it is impos- 
sible to give an adeijuate description. 

The dazzling brilliancy of the snow was rendered more strik- 
ing by its contrast with the dark blue colour of the sky, which 
is caused by the thinness of the air; and at night, the starg 
shone with a lustre which they have not in a denser atmosphere. 
It was curious too to see them, when rising, appear like one 
sudden flash, as they emerged from behind the bright snowy 
summits dose to us, and their disappearance, when setting 
behind the peaks, was as sudden as we ‘generally observed it to 
be in their occultations by the moon. 

We were surrounded by gigantic peaks entirely cased in snow, 
and almost beyond the regions of animal and vegetable life, and 
an awful silence prevailed, except when broken by the thunder- 
ing peals of falling avalanches. Nothing met our eyes resem- 
bling the scenery in the haunts* of men ; by moonlight, all 
appeared cold, wild, and stupendous, and a Pagan might aptly 
imagine the place a fit abode for demons. We did not see even 
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bears, or musk deer, or eagles, or any living creature, except 
some small birds. 

To form an idea of the impeding appearance of a snowy peak, 
as seen here under an angle of elevation of nearly 33®, and when 
its distance is not quite three miles, and yet its height is 8062 
feet above the station, one should reflect that if even when 
viewed from the plains of Hindustan, at angles of elevation of, 
one, and one and a half degree, these peaks towering over many 
intermediate ranges of mountains, inspire the mind with ideas of 
the grandeur, even at so great a distance : how much more must 
they do so when their whole bulk, cased in snow from the base 
to the summit, at once fills the eye. It falls to the lot of few to 
contemplate so magnificent an object as a snow clad peak rising 
to the height of upwards of a mile and a half, at the short hori- 
zontal distance of only 2^ miles. 

May 31. — Along, and above the right bank of the river, rocks 
and snow. 

Descent to the bed of the river, enclosed by rocks. 

A most wonderful scene. The B’hagirat’liT or Ganges issues 
from under a veiy low arch at the foot of the grand snow bed. 
'^rhe river is here boimdcd to the right and left by high snow and 
rocks 5 but in front over the dcbouche, the mass of snow is per- 
fectly perpendicular, and from the bed of the stream to the sum- 
mit, we estimate the thickness at little less than 300 feet of solid 
frozen snow, juobably the accumulation of ages ; it is in layers 
of some feet thick, each sceiningly I lie remains of a fall of a 
separsite year. From the brow of this curious w all of snow, and 
immediately above the outlet of the stream, large and hoary 
icicles depend ; they arc formed by the freezing of the melted 
snow water of the top of the bed, for in the middle of the day, 
the sun is pow'erful, and the water produced by its action falls 
over this place in cascade, but is frozen at night. Tlic GangotrT 
Brahmin who came with us, and who is only an-illiterate moun- 
taineer, observed, that lie thought these icicles must be Maha- 
deva’s hair, from whence, as he understood it is written in the 
Shastra, the Ganges flows. I mention this, thinking it a good 
idea, but the man had never heard of such a place as actually 
existing, nor had he, or any other person to his knowledge, ever 
been here. In modern times they may not, but Hindus of 
research rnay formerly have been here, and if so, I cannot think 
of any place to which they might more aptly give the name of a 
Cow’s Mouth than to this extraordinary Debouche. The height 
of the arch of snow is only sufficient to let the stream flow under 
it. Blocks of snow were falling about us, so there was little 
time to do more licre than to measure the size of the stream. 
Measured by a chain, the mean breadth was 27 feet. The 
greatest depth at that place bding knee deej>, or 1 8 inches, but 
more generally a foot deep, and rather less just at the edges, say 
U or 10 inches ; however, call the mean depth 15 inches. Believ- 
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ing this to be (as I have every reason to suppose it is) the first 
appearance of famous and true Ganges in day-light, saluted 
her with a bugle march, and proceeded (having to turn a little 
back to gain an oblique path) to the top of the snow bed ; having 
ascended it to the left. 

Pretty strong ascent up to the inclined bed of snow. This 
vast collection of snow is about mile in width, filling up the 
v/hole space between the feet of the peaks to the right and left : 
we can see its surface forward to the extent of four or five miles, 
or more, to where it is bounded on the left by the feet of the Four 
Saints, and to the right by snow spurs liom other mountains 
beyond Mount Moira. These last spurs rather overtop the feet 
of the Saints, and to them, and to the place where we judge 
there is a ridge, is all ascent over snow. 

Ascent of the same kind ; generally, acclivity 7^, but we pass 
over small hollows in the snow, caused by its irre.\gular subsiding. 

A very dangerous place ; the snow stuck full of rubbish, and 
rocks imbedded in it. Many rents in the snow appear to have 
been recently made, their sides shrinking and falling in. A man 
sunk into the snow, and was got out nut without some delay. 
The bed of the Canges is to the right, but quite concealed by 
the snow. 

In liigli hope of getting on to wdiat may be at the top of the 
acclivity, wc have come on cheerly over the hollow and treache- 
rous compound of snow aud rubbish, but now wntli bitter regret, 
we both agree that to go on is impossible. The sun is melting 
the snow on all sides, and its surface will not bear us any longer. 

I have sunk up to my neck as well as others. The surface is 
more and more ragged, and broken into chasms, rifts, and ravines, 
of snow with steep sides. Ponds of water form in the bottoms 
of iliose, and the large and deep pools at the bottoms of the snow 
hollows, and which were in the earlier part of the day frozen, arc 
now liquid. It is evident from the falling in of the sides of the 
rents in the snow, that there are hollows below, and that we 
stand oil a treacherous foundation. It is one o’clock, and the 
scene full of anxiety and awe. The avalanches fall from Mount 
Moira with the noise of thunder, and we fear our unsteady sup- 
port may be shaken by the shocks, and that we may sink with it. 

And here we were obliged to return ! Had it been 'possible to 
have got across the chasms in the snow, we would :fave made 
every exertion, so anxious were we to get forward ; but onward, 
their sides were so steep, and they appeared of such great depth, 
that I do not think it would be possible to pass them (this year 
at least), even if the snow was not as at this hour soft, and the 
bottoms of the chasms filling with water. Be that as it may, 
they are now utterly impassable. • At this season snow must fall 
here whenever it rains below, so that it does not acquire such 
hardness at the top as it does on the avalaiiclies we have Jiitherto 
passed, where no new snow at present falls. We now set outou 
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our return, and not too soon, as we found ; for the snow was so 
soft, and the increase of. the water so great, that though we went 
with the utmost expedition, it was only by 2-^ hours’ hard labour 
of wading and floundering in the snow, and scrambling among 
rocks, where they would give a footing, that we reached the turf, 
tired and bruised with falls, and the skin taken off from our 
faces and hands by the sun and drying wind of these elevated 
re^ons. 

It now remains to give some account of this bed or valley of 
snow, which gives rise to the Ganges. It appears that we pass- 
ed up it, somewhat more than a mile and a half. From our last 
station, we could see onwards as we estimated about five miles 
to where there seemed to be a crest or ridge of considerable 
elevation, though low when compared with the great peak which 
flanked it. The general slope of the surface of the snow valley 
was 7°, which was the angle of elevation of the crest, while that 
of the peak of St. George, one of those which flanked it to the 
left, was 17® 40'. In the space we had passed over the snow 
bed, the Ganges was not to be seen ; it w'as concealed probably 
many hundred feet below the surface. We had a fair view 
onward, and there was no sign of the river j and I am firmly 
convinced that its Jirst appearance in dot/ is at the debouche I 
have described. Perhaps indeed some of those various chasms 
and rents in the snow bed which intersect it in all sort of irregular 
directions, may occasionally let in the light on some part of the 
bed of the stream, but the general line and direction of it could 
only be guessed at, as it is altogether here far below the broken 
snowy surface. The breadth of the snow valley or bed is about 
a mile and a half, and its length may be six and a half miles, or 
seven miles from the debouche of the river to the summit of the 
slope, which terminated our view : as to the depth of the snow, 
it is impossible to form a correct judgment, but it must be very 
-great. It may easily be imagined that a large supply of water is 
furnished at this season by the melting of this vast mass in the 
valley, as well as by the melting of that of the great peaks which 
bound it. From their bases torrents rush, which, cutting their 
way under snow, tend to the centre of the valley, and form the 
young Ganges, which is further augmented by the waters which 
niter through the rents of the snow bed itself. In this manner, 
all the Himfilaya rivers, ‘whose heads I have visited and passed 
over, are formed ; they all issue in a full stream from under thick 
beds of snow, and diner from the Ganges in as much as their 
streams are less, and so are their parent snows. On our return 
down the snow valley, we passed nearer to its north side than in 
going up, and saw a very considerable torrent cutting under it 
!rom the peaks ; this was making its way to the centre : at times 
we saw it through rents in the snow, and at others only heard 
its noise. As there must be several more such feeders, they 
will be fully sufficient to form such a stream, as we observed the 
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Ganges to be at the debouclie in the space of six or seven miles* 
I am fully satisfied that if we could have gone further that we 
should not have again seen the river, and that its appearance at 
Mahadeva’s hair, or whatever we may choose to call it, was the 
real and first debouclie of the B’hagiratt’hT. All I regret is that 
we could not go to the ridge to see what was beyond it. I sus- 
pect there must be a descent, but over long and impassable 
wastes of snow, and not in such a direction as would lead direct 
to any plains, as the course to bring one to such plains would be 
to the north-east or north, whereas the line of the river’s course, 
or rather of the ridge in front, was to the south-east, oarallel to 
the run of the Himrdaya, which is generally from S3 to NW. 
Immediately in front of the ridge, no peaks were seen, but on its 
south-east ilank, and at the distance of about 18 miles, a large 
snowy peak appeared, so that I think there can be no '^laiu 
Avithin a considerable distance of the south-east side o.’ the 
ridge : if thei'e be streams from its other side, they must flow to 
the south-east. After all, I do not know how we should have 
existed, if we had been able to go to the ridge, for we could not 
have arrived there before night ; and to pass the night on these 
extensive snows, without firewood or shelter, would have cost 
some of us our lives, but of that we did not then consider much 
tif we could have gone, we would). VVe had only a few trusty 
men ivith us, and a short allowance of grain for them, for this 
and the following day, and had sent orders to the people left at 
GangotrT to make their way back towards Reital, leaving us what 

f raiu could be spared, and to forward what they might meet, as 
expected some from Reital, from whence w'e were supplied 
during our absence from it of altogether 28 days. I cannot 
suppose that by this way, there can be any practicable or useful 
pj'ss to the Tartarian districts, or doubtless the people would 
have found it out, and used it, as they do that up the course of 
the JrdinavT. While 1 give it as my opinion, that under any 
circumstances the crossing of the ridge must be difficult, I 
would by no means wish to be understood to assert that I think 
it impossible under more favourable circumstances, and in a year 
when less snow has fallen than in the present ; but ,I seriously 
declare, that situated as we were, it was not possible for us to 
go further than we did, and that it was with great difficulty we 
got back. 

It is now to be considered, if the supplies of water produced 
as above described, are sufficient to form a stream of 27 feet 
wide, and 15 inches (mean depth) at the debouche. It has 
been stated that at GangotrT, the breadth of the river on the 20th 
of May was 43 feet, and its depth 18 inches. The distance 
thence to the debouche was 22,fi20 paces, which I reckon about 
11 British miles. In that space, it received some supplies, as 
mentioned in the notes, but they were not abundant. Chus the 
cjuantity of water is diminished nearly one half j but it is to be 
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remembered that on our return to GangotrT on the 2d of June, 
the bulk of the river was considered as being doubled, it being 
two feet deep, and also much wider, so that on the 31st May, 
we may suppose it to have been 21 inches deep, and perhaps 
48 feet wice at GangotrT. It is with this mean size that tje 
comparison of the difference of its bulk at GangotrT and the 
debouche must be made ; the proportion thus is, tliat the body 
or c uantity of water would be at GangotrT almost treble to that 
at tne debouche ; but allowing it to be only double in this 
1 1 miles, it will be evident that in five or six miles further, there 
can be little or no water in the bed under the snow, and conse- 
quently that the most remote rill which contributes under the 
snow to the first formation of the Ganges cannot be more dis- 
tant than the ridge ; so I think it may be allowed that such first 
formation is on the hither side of the ridge, and not at any lake, 
or more distant place beyond it. 

Indeed considering the large supplies which the snow valley 
furnishes, I rather wonder that the stream was not larger, when 
I measured it at the debouche. Whether there are any boiling 
springs under the snov/ as at JumnotrT I do not know, but suj)- 
pose there are not, as 1 did not see any smoke ; a steam, how- 
ever, there may be, and the steam may be condensed ere it can 
appear. I imagine that the season of the rains would be in one 
resoeetthe most proper to attempt the passage of the great snow 
bee ; it may at that time be reduced in thickness ; but I have no 
idea that it ever melts away ; yet in the rains it perhaps will not 
be possible to ford the river above GangotrT, which must fre- 
quently be done, if the smaller avalanches on which we very 
frequently crossed it are melted. In the rains also there must 
be greater hazard from the falling of the rocks and slips of the 
mountain, for the melting snow forms many - rills which under- 
mine the rocks, and set them louse, and it is not possible to 
avoid a large fall of the mountain’s side, if one should unfortu- 
nately be in the line of its direction when it comes down. 

I have preserved specimens of the rocks of which these peaks 
are composed ; also of the different sorts of pines which grow at 
their basis. Above Suc’hT and Jhala, the country is not inha- 
bited, nor is it habitable beyond those places, except at the small 
village of Durfdi, which is now deserted. Tuwarra, Suc’hT, and 
.lhala, are very small aqd ruinous villages. Reital is a pretty 
good village oi' about 26 houses, as is Salung, and there are two 
or three more in that neighbourhood. 1 found the inhabitants 
civil and obedient. 

The people of Rowaen are in general much inferior in appear- 
ance to those of Jubul and Sirmour, and the more western moun- 
tains ; indeed, with few exceptions, they are an ugly race both 
men and women, and extremely dirty in their persons. They 
complain much of the incursions of the banditti from the western 
parts of Rowaen and Busahir, who carry off their sheep in the 
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rains; but from what I can learn, they in turn plunder their 
eastern neighbours ®f the Cedar-nat’h districts, and they pride 
themselves on the long journeys thej'^ make in their sheep stealing 
expeditions. The proper time for those incursions is the latter 
end of the rains, when the snow in the defiles is much reduced. 
'I'he women have not here, as to the westward, a plurality of 
htisbands. I saw no fire arms among the inhabitants, nor 
swords or war hatchets ; their weapons are bows and arrows. 
The climate of Reital is at this season very pleasant, and the 
price of grain is not high, but it is not abundant. The corn is 
cut in the beginning of June. 

No volcanos were seen or heard of in these mountains, whose 
composition is granite of various kinds and colours. No shells 
or animal remains vrere seen. The magnetic variation Avas small, 
and dift'ering little, if at all, from what it is on the plains of the 
upper provinces ; it is from 4(/ to 1° and 2 ° according to differ- 
ent needles, and is eastei’ly, by which 1 mean that the variation 
must be added to the magnetic azimuth. The diurnal small 
changes in the barometer were perceptible, the mercury always 
falling a little before noon as in the plains. 

Having received new thermometers from Calcutta, both long 
and short, 1 found that they gave the satne boiling point, but the 
thermometer 1 had last year in Busahir, &c. showed the boiling 
point 2 ^ or 2^° below the new ones. I always suspected the. 
thermometer, but had not then a better. It boiled in the Panwei 
pass in the Kunaur and Busahir snowy mountains at 188° at my 
camp a little above the lower line of snow on the 24th June last, 
so that it should have been 190*’, or 22” lower than at the sea 
side. Bears abound in the higher mountains ; also the goorul 
or boorul, an animal between the deer and goat, and the pheir, 
a larg^ r animal of the same kind. 1 have preserved the skin, 
horns, and bones, of the head of one shot near Jumnotri. Near 
the villages where snow lies a great part of the year, there are 
abundance of the Monaul pheasants and chakors. In the lower 
mountains there are black partridges, and tigers, leopards, and 
bears. I never saw any snakes in the cooler regions. 

It was remarked above, that the snow on the great bed was 
stuck as it were w’ith rock and rubbish in such a manner as that 
the stones and large pieces of rock are supported in the snow, 
and sink as it sinks ; as they are at such a distance from the 
peaks as to preclude the idea that they could have rolled down 
to their present places, except their sharp points had been 
covered, it appears most likely that the very weighty falls of 
snow Avhich there must be here in the winter bring down with 
them pieces of rock in the same manner as a larger snow ball 
w'ould collect gravel, and carry 4 ; on with it in its course. 
Masses of snow falling from the high peaks which bound the 
snow bed, if they chanced to collect more, and to take a rounded 
form, would have a prodigious impulse, and might roll to the 
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centre of the snow valley, loaded with the pieces of rock they 
had involved. # 

It is not very easy to account for the deep rents which inter- 
sect this snow bed, without supposing it to be full of hollow 
places. It struck us that the late earthquakes might have occa-* 
sioned some of the rents. I never saw them before on other 
snow beds, except at Jumnotri, where they arc occasioned by 
the steam of the extensive range of boiling springs there ; per- 
haps there may be such springs here also : they are frequent in 
the Himalaya, and one might suppose they were a provision of 
nature to insure a supply of water to the heads of the great rivei's 
in the Avinter, when the sun can have little power of melting the 
snow above those deep recesses. 

I will now proceed to give some account of the course of the 
river Jumna within the mountains, and of its spring at Jumnotri, 
Avhich I also visited this year. The above remarks respecting 
the Ganges having already swelled this paper to too great a 
bulk, I will make those regarding the Jumna in as few words as 
possible. In the maps published 10 years ago, the Jumna is 
laid down as having a very long course from the latitude of 34-^^; 
from what authority it is difficult to guess, for much as has been 
surmised and written respecting the head of the Ganges, I can- 
not find any accounts of that of the Jumna. It was not known 
until the year 1814, tliat the Jumna, properly so called, was a 
comparatively small river above its junction with the Tense iu 
the Jun, and 1 believe the existence of the latter river, though 
fully treble the size of the Jumna, was unknown to Europeans. 

The junction of the Tonse and Jumna takes place at the JNfW. 
end of the Dun valley, in latitude 30^ 30', where the large river 
loses its name in that of the small one, and the united stream is 
called the Jumna. The course of the Jumna from Jtimnotri, 
which is in latitude 30° 59', being generally S. 50° W. It is 
fordable above the conlluence, but the Tonse is not. JNot 
having visited the sources of the Tonse, I am not certain 
whether it rises within the Himrilaya, as the B’hagiratt’hT does, 
or at its SW. or exterior base, like the Jumna ; but the latter 
1 believe to be the case. 1 apprehend that three consider- 
able streams which, like the Jumna, originate from the south 
faces of the Himfilaya, in the districts of llarasa, Leulowari, and 
Deodava Kowarra, j()in to form the Tonse ; and it receives a 
considerable accession of water from the Paber river, which I 
imagine to be equal in size to any of the three above-mentioned 
feeders. Respecting them, 1 have at present only native inform- 
ation to guide me, but of the Paber, 1 can speak witJi more con- 
fidence; for when, in June, 1816, I penetrated within the 
Himalaya by the course of the Setlej, 1 found that the north 
bases of many of the snowy peaks seen from the plains of Hin- 
dustan, were washed by that river. Its course, in the province 
, Kunaur; in latitude 31^ 3 and longitude 78® 18'^ being fjrom 
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east 25 S, to 25 to the N. of west. In this position, the Setlej 
is bounded both to -ithe N. and S. by high and rugged snowy 
mountains, from which many torrents descend, and increase 
its bulk. Leaving the left bank and bed of the river, I ascended 
the snowy range, of which it washes the north base, and crossed 
over it on the 21st June, 1816, at 40 minutes past 11 o'clock in 
tife forenoon, during a heavy fall of snow, being the first Euro- 
pean who effected a passage over the grand Himalaya ridge in 
that direction. 

On surmounting the crest of the pass, I found that the Indra-^ 
vatT river, which is a principal branch of the Paber, originated 
from the snows, on which 1 descended on the S W. or hither side 
of the ridge ; and I followed its channel to the place where it 
joins the J^aber, which river must have its beginning, in like 
manner, on the same side of the ridge, as I was informed by the 
people of the country it had, and 1 am nearly certain it is the 
case ; and it is most probable that all the streams which form 
the Tonse do, in like manner, descend from the SW. side of the 
fronting snowy range, the NE. base of which is washed by the 
Setlej, as above-mentioned. 

However, 1 intend to explore the sources of the Tonse, as 
well as of the Setlej and JahnavT rivers. But to return to the 
Jumna, 

The route from its confluence with the Tonse in the Dun is 
thus : to CalsT four miles, a large village immediately within 
the mounlains of Juunsar, of which district it is esteemed the 
capital. It is situated between two high and steep mountains, 
and on the Omla, a small river which joins the Jumna. CalsT 
is a place oi\some little trade, as the people of the neighbouring 
mountains bring to it their productions, and exchange them for 
cash i * pay their rents, and a very small quantity of the produce 
of the plains. On the march, the Jumna is forded above its 
confluence with the Tonse. Carriage cattle may go to CalsT, 
but further within the mountains every article is carried on men’s 
backs. Latitude of CalsT, 30^ 31' 24". 

Six thousand paces of exceedingly steep ascent of the moun- 
tain on left bank of the Omla; 2600 paces easier to the village 
of Khuny on the ridge ; remainder, along the mountain’s side, 
with occasional ascent and descents to the foot of the peak of 
Birat, which rises conically above the ridge ; 1800 paces^of the 
steep ascent up it to the fort, w'hich is a small double enclosure. 
It was abandoned by the Gorc’ha garrison on the approach of a 
force under Col. Carpenter. 

The height of Birat above Seharanpur (which is visible from 
it) is 6508 feet ; it commands a noble view of the snowy moun- 
tains and the various intermediate ranges, as well as of the Dun 
valley, and the plains on both sides of the Jumna. 

Invalids from the plains requiring a change of climate may 
fmd it at Birat. In the winter the ifort is almost buried in snow, 
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which remains in shady places, and on the northern side of the 
peak till the beginning of April ; but snow i^eldorn falls later than 
the last week of March, at which season, while I was in the 
fort, there was a shower which covered the ground to the depth 
of two inches : the peak is a bare slaty rock, with some quartz 
intermixed. 

AfflrcA 29, 1 817. — Narrow path along the mountain’s sidt^ ; 
then a steep descent of 2 rn. 1 f. to Murlang, a small village in a 
glen on the Silgad rivulet, which falls into the Jumna three miles 
to the E. No grain here. l^atitude observed 30° 36' 53". 
Thermometer at noon 78°. It was yesterday at noon at Birat, 
60°. 

Proceed 21 miles down the bed of the Silgad to the Jumna ; 
then leave it, and cross a ridge, and go up the bed of the Jumna 
to the confluence of the Cunti river, which joins it from the 
Keinah peak to the west. That river is about GO feet wide, and 
and 2 feet deep. The Jumna is 90 feet wide, 3 to 5 feet deep, 
rapid, and not fordable. The rest of the pafh is a long ascent of 
the mountain, above the right bank of the Jumna to Cot’ha, a 
village of 10 houses, about 3000 feet above the level of the 
river, A fatiguing maidi 5 heavy rain. No grain here. 

The path lies generally along the side of the mountain, with 
occasional strong ascents and descents ; 1 m. 5f. of very steep 
descent into a dell, the rest lighter descent, flat and ascent from 
a rivulet to Lak’ha Mandal, on the right bank of the Jumna, and 
about 300 feet above it. 

Lak’ha Mandal is a place of some celebrity in Hindu story, an 
having been one of the temporary residences of the Pandus ; 
and tradition says, that formerly there were a great number of 
statues and temples hero, but I imagine tlie greater part to have 
been buried by the slip of the side of the mountain at the foot of 
which it is situated. Several pieces of cornices, entablatures, 
and other ornamental fragments of buildings, are seen projecting 
above the soil, which buries the remainder ; they are of black 
stone, and the carving of the ornaments is very well executed. 
There are also two statues of Bhim and Aijun of the size of life, 
which are half buried in the soil ; and a prodigious number of 
small idols are deposited in a little temple, wdiicli is the only one 
now remaining, and which does not appear to be of any remote 
antiqirity. The ignorant Brahmin could give no account of the 
builder ; he declared, as they all do, when consulted on such 
subjects, that it is not of human workmanship, but w as built by 
Bhim countless ages ago. 

_ _ 00,, 

It does not appear that pilgrinis now resort here; the place is 
nearly desolate ; it is surrounded by high rocky peaks, and may 
have been chosen as a fit, seat for gloomy and recluse super- 
stition. 

'Within the temple there is a large slab of blue stone inscribed 
with Hindu characters ; I cleaned it, and took off a reversed 
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impression as well as circumstances would allow, and sent it to 
CoL Mackenzie. Latitude of Lak’ha Mandal, 30° 43' 24". 

Gradual descent 1^^ mile to the Ricnar river, which is the 
boundary between Sirmor and the Rewaen district of Gurhwal. 
It has a course of about 10 miles from the NW. and joins the 
Jumna here. From the river, a very strong ascent of 1^ mile up 
t)^ mountain to a crest called Genda Ghat ; there obliquing to 
bancauli, a village of 20 houses, with a temple ; it is on the 
mountain’s side, and about 3000 feet above the Jumna. No 

g rain to be had here as at other places, I planted potatoes, 
/ainy weather. No latitude. 

To the bed of the Jurnna 3 in. 3 f. mostly oblique descent, 
though steep in some places above the right bank of the river. 
Here are very higli and steep precipices, from which large 
blocks of granite have fallen into the bed of the river, which 
forces its way through and over those obstructions with much 
violence and noise. After passing over the rocks by the river 
side for half a mile, we leave it, and climb the right bank by an 
exceedingly steep ascent to the Tocm Ghati, which overhangs 
the stream, and is about lOOO feet above it. Hence descend a 
mile to the Camaulda river ; cross it on trunks of trees laid 
across, a little above its junction with the Jumna. 

The Camaulda is the largest river which the Jumna receives 
above the confluence of the Tonse ; its course is from N. 10° 
west, down the Rrima Serai district, which is a small valley, and 
is reported to be in some jdaces a mile wide, but it is now over- 
run Wish junglc^iy full of wild beasts. The Camaulda, now swollen 
by the rain, is about 70 foot wide and 2-L feet deep, and very 
rapid. Immediately on crossing it, the country up the Jumna 
assumes a more ])leasiiig appearance ; the mountains which 
bound h, though very lofty, do not rise so abruptly, and several 
small villages arc seen on their lower slopes. On the right bank 
of the river, there is a slip of level ground from 300 to 500 yards 
wide. The summits of the mountains are covered by cedars 
ctud other pines, and the snow yet lies on them. 

Proceed by the river side to Paunti, a village of 20 houses, 
pleasantly situated about 400 feet above the Jumna. The 
inarch was long and fatiguing, as it rained the wdxole way ; the 
loaded people did not arrive till after dark. At this village I 
got supplies of grain. The country I have passed through from 
CalsT is nearly deserted, on account of famine caused by the 
crops of last year having been destroyed by the hail in October. 
Aware of this circumstance, I have Drought grain with me from 
Calsi, and subsisted my followers with it. Latitude of Paunti, 
30° 48' 08". 

Two and a quarter miles parallel to the Jumna, and descend to 
its bed, wdiere the stream from the Banaul glen joins it. Leave 
the Jumna, and proceed three miles NW. up the Banaul river. 
Then ascend the south face of the mountain to GIra, a village of 
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10 large houses pleasantly situated, and sheltered from the 
northern blasts. This district of Banaul ig about seven miles in 
length ; the NW. end is closed by a high rocky mountain, where 
the stream arises, which waters the bottom of the glen. Several 
villages are seen placed in advantageous situations on the sides 
of the mountains, the soil of which is fertile ; wood, water, and 
grain are abundant. 

As I learned that much snow yet remained on my route for- 
ward, I halted here some days, to give it time to melt, and to 
refresh my people who were harassed by the journey from CalsI, 
for it had rained every day, and they had been sparingly and ill 
fed, and also to take the rates of my chronometers. 1 took two 
immersions of Jupiter^s satellites : Latitude of G7ra, 30® 52' 08". 

GTra to Thanno ; total distance eight miles. Down the north 
side of the glen, and pass the villages of Bisat and Devah to 
Dakiat, a large village, 4 m. 6 f. Proceed parallel to the 
Jumna, but above it, 1 m. 6 f. and descend to the Badal river, 
which comes from a glen similar to that of Banal, but is longer, 
and contains more and larger villages. 

The riv(‘r joins the Jumna here ; it comes from the Cedara 
Canta, a large mountain covered with snow, and its course is 
from N. 15° west; breadth about 40 feet; depth Uv and 2 feet. 
Proceed mile further to Thanno, a small village, 400 feet 
above the right bank of the Jumna. 

The road to day chiefly on a gradual descent; path good and 
pleasant, 'ihe Jumriotri snowy peaks seen up the river, have a 
noble appearance ; the eastern peak bears 50° 17' NJE. ; its alti- 
tude 8° 16'. Thanno appears to be 4083 feet above the level of 
Seharanpur. Latitude observed 30° 40' 1.2". 

Thanno to Catnaur ; total distance 4 m. 2 f. Steep descent 
to the Jurnna, and cross it on a snngha, which consists of three 
small spars and some twi^s l)Oimd together, and laid across in 
the manner of a hurdle. The sangha is in two portions, being 
laid from rock to rock ; one is nine paces in length, and the 
other seven, the breadth of the river being about 40 feet; but 
it is deep, being confined between the rocks, through which it 
falls like a cataract. The water nearly touches the bridge, 
which is a bad one. Some of my goats fell through it, and 
were drowned. Above this place, the bed of the Jumna is much 
inclined ; the stream bounds from rock to rock, and for the 
most partis a series of small cataracts. 

A mile beyond the sangha, cross the S’ilba, a small river from 
the glen of tliat name, and proceed to Catiiaur, a small village 
500 feel above the left bank of the Jumna. Up the S’ilba glen 
is a convenient pass over the ridge, which separates the Ganges 
and Jumna. 

The path to day cliitdly ascent and descent, and very rough 
and steep in most places ; and hence forward the features of the 
mountains bear a harsher appearance, there being generally 



I 


1822 .] the Sources of' the Rivers flanges and Jumna/* 111 

mural precipices rising from the bed of the Jumna to the height 
of 1500 to 2000 feet, ^either on one side or the other. The sum- 
mits of the mountains all round are deep in snow, A stream 
from a peak called Dallia Cursu joins the Jumna here from the 
SE. Latitude observed 30° 5V 35". 

As no grain was to be had here, I was obliged to march in 
tjie afternoon to a very largo village called Pali, situated up a 
wild glen ; this was a good deal out of my route. The inhabi- 
tants of Pali and the neighbouring villages have been noted for 
a rebellious spirit against both the Gur’hvval and Gorc^ha 
governments. They had cut oft* several parties of the Raja’s 
troops, and surprised and destroyed a complete company of 
Gorc'has several years ago, for which they were punished by a 
force sent against them under the brave chio.»f B’hacti T’hapa. 
On my arrival, they refused to sell me any supplies, and I 
expected to have had trouble. However, towards evening, we 
came to a better understanding, and I got abundance of grain. 
The village consists of about 50 largo houses ; the inhabitants 
are stout and hard featured, and the women generally have 
light complexions, and agreeable countenances. In tiuj morn- 
ing I went down the glen l-i mile, and then along the right bank 
of the Jumna, but high above it, by a difficult and very unplea- 
sant yialhvvay overhanging it. In one place I was obliged to go 
with great caution, aiid bare footed, for a talse stop would be 
fatal. The precipices oil the opjiosite side of tlie river are quite 
perpendicular, and on this exceedingly steep. After passing the 
worst ])art, descend to Oj’ha Ghur, a Jiamlet of three huts only, 
in a dismal situation, at the feet of steep and lolly clilfs, the 
roeks Innletl from wliich by the earthquake of* 1S()3, buried a 
small fort and village, which once stood here. Dreadful luemeii- 
f os are seen in these mouutaiiis of the effects ol‘ that catastrophe. 

I 'rider Oj’lia Ghur, a stream falls info the Jumna, and several 
<‘aturacts are seen falling among the suiTouiidiug precipices. 
There are some hot springs at the bed of the Jumna which is 
100 feet below the hamlet. Latitude observed 30° 54' 47". 

Oj’ha Gur to Raiia ; total distanccj 4 m. 5 f, in paces Ol'Slo. 
2055 paces along tlie moiuitain’s side, and descent to the 
Jumna. Cross it on a sanghti of two small spars ; its length 20 
feet; breadth about 2^ 1‘ect. The river rushes with great vio- 
lence under the sangha, and nearly touclies it. The general 
breadth of thestre^am is greater, but it is here confined between 
two rocks. 

1200 paces by the margin of the river ; the rest, for the most 
part, ascent, and in some places very steep and nigged. 

Rana is a small village of 15 houses, about 800 feet above the 
left bank of the river on the slope of the mountain ; the general 
lower lino of snow on it does not appear to he more tliaii 1000 
feet above the village. The opposite hank of the river is com- 
posed of yellow granite precipices rising murallv from the stream 
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to the height of about 2600 feet or more. The courses of the 
rock are disposed almost horizontally as higji as 1000 feet above 
the river ; but, towards the summits, they appear to incline in 
an angle of about 36®, the apex being to the SW. Heavy 
storms of hail and thunder. 

Rana to Bannasa ; distance 7839 paces. Ascents and 
descents to the small village of Bari 2366 paces ; 684 pace-’ 
further descent to the Burha Ganga river, which has a course of 
about eight miles from the snows to the right ; it is in two 
streams, each eight paces wide, and 18 inches deep, and joins 
the Jumna ; 1480 paces of exceedingly sleep ascent ; the 

remainder, ascents and descents, and difRcult road. Cross the 
Jumna on a sangha, and also the Bannasa river, which is about 
two-thirds of its size, and joins it here. Ascent to Bannasa, a 
small village, at the foot of a rocky mountain, a fall from which 
last year destroyed half the village. Angle of altitude of the 
mountain, 40® 66'. Among the cliffs and on the summit, I 
observed with a telescope many of a species of animal peculiar 
to these elevated regions ; it is called Pheir, and as a moun- 
taineer in my service succeeded, after many toilsome chases, in 
shooting one of them, 1 can give a description of its dimensions. 

Feet, In, 

Length from the tip of the nose to the end of the tail, 

the length of the face 11 inches, and of the tail, 


3 inches only 5 0 

Height from shoulder to toe 3 

Girth at the chest 2 11,?- 

Girth at the loins • • . . 2 4 


Length of the hair at the shoulders, eight inches, but on the 
other parts of the body it is short. I preserved the skin and the 
bones of the head and horns, and presented them to the Most 
Noble the Governor-General, who, 1 believe; sent them to Sir 
Joseph Banks. 

The face of the animal, which was a male, resembles that of 
the Nil Gao. The horns are large, the lower part of them 
stands nearly erect from the forehead, but the iipper half bends 
backward. The hoofs, cloven. The colour, that of a camel or 
lion, and the long hair about the shoulders and neck somewhat 
resembles a lion^s mane. The flesh appeared coarse, and an 
unpleasant musky smell exhaled from it. The Hindustanis would 
not touch it, but the Gorc’ha Sipahis, and mountaineer Coolies 
ate it with avidity. It is remarkable that those people will not 
eat mutton. The Pheir is a gregarious aniinah and appears to 
subsist on the short herbage at the edge of the snow. The 
chase of it in its haunts on the cliffs and precipices is mostdifla- 
cult and dangerous ; but in the de ath of winter when the snow 
drives them down to the villages, the people hunt and kill them 
more easily. 
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In this neighbourhood springs of libt water are very 
rous ; they are seen bubbling up among the rocks in various^ 
‘places near the rivers. The heat of the water is too great to 
oear the hand in it for many moments ; but haying broken my 
long scaled thermometer, I could not ascertain its precise tem- 
perature. The water has little if any taste. About half a mile 
above its junction with the Jumna, the Bannasa river ft|lls from 
ja precipice of yellow and rose-coloured granite, of 80 6r 90 feet 
high, in a noble cascade. The breadth of the stream is about 
15 feet, and it falls, with much noise, into a deep basin, v;hich it 
has worn in the rock. 

The stream is caused by the melting of the snows on the 
heights above. 

From the village, two of the Jumnotri peaks appear towering 
above tlui cloudvS with sublime effect. Angle of altitude (taken 
by reflection in merciirv) of the cast peak, 15^ 34' 45", of the 
west, 17^ 10' 10". 

lianndsa, — TiOngitude of Bannrisa, 5^ 13' 47*9". 

l)eginning of twilight made the observation not so g*ood 
ns it would have otherwise been. Lat. observed, 30^55' 50". 

This is not a good latitude. The weather was cloudy and 
stormy, with showers of sleet. 

Bamiilsa to ( 4u\suli ; thermometer at sunrise, 33^. 

IJ^esetmd to the Jumna, and cross it on a plank 124- 
and again on a plank of 10 feet; depth of the water 2-^ feet: 
l>eds of’ frozen snow extend to the margin of the stream, A 
most laborious and steep ascent of (575 paces, wlumce gradually 
descend, and cross the Jumna on a small sanglia, where it: 
receives the Imri rivulet from the snow, whence it originates, 
about 1 .! mile to (ht: end. It is less than the Jumna, winch is 
now reduced to the rank of a rivulet. Strong ascent to the vil- 
lage of’Cursali. Total distance 4978 paces. 

Stormy weatlier and very cold ; driving showers of sleet and 
rain ; path bad and slippery. 

Tee village of Cursali contains about 25 substantial houses, 
and is situated at the immediate feet of the Jumnotri snowy 
peaks ; but they arc not visible, as the near and steep part of the 
base obstructs the vi(uv. The situation is very peculiar, and 
one would hardlj^ suppose that people should choose to live in 
sitch a remote and cold place. It is the latter end of April, and 
yet daily slight showers of snow fall, and the remains of ^drifts 
yet lie in shaded places in ti^e village. By the sides of the Irnri 
and Jumna, there are several spots of flat ground on which the 
inhabitants cultivate grain enougli for their subsistence. To l)ie 
west, north, and east, this little sc^cluded place is bounded by 
the lofty clife of the llinirdaya ; and to the south it is sheltered 
by a mountain, the north face of whioli is not so steep, and it is 
tlothed with trees. All those are at present deep in snow, 
which reaches down to the level of the two streams ; yet 1 fouikl 
New Series, vol.iv. i 
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the place by no means an uncomfortable abode, for the heights 
near it shcdter it from the violence of the winds. The sun is 
pleasantly warm in the middle of the day, c and the progress of 
vegetation is rapid in proportion to the length of the winter. 
The rocky and snowy defile called Jiimnotri, where the Jumna 
originates, is seen in the direction of N. 42° east. Distant three 
miles. Latitude ofCursali, 30° 67^ 19'^ 

During three days I attempted to get some sets of lunar 
distances, and also transits of the moon over the meridian, but 
was constantly prevented by clouds from doing any thing satis- 
factorily. 

Cursali to Jumnotri. Flat along the village fields ; here 
climb a steep rocky corner above the river’s bed. Jumnotri 
nearly 41° 30'. Chia mountain, over which there is a pass to 
Suc’hi on the Ganges, practicable in the rains (at present, it is 
blocked up by deep snow). 

Steep descent through snow 1 to 5 feet deep ; then flat. 

Fields. Slight acclivity ; snow patches. Abundance of 
pheasants here, chietly of the kind called Monal. 

Rough and rocky: descend to the Jumna, which in several 
•places Hows under beds of snow 25 or 30 feet thick. An over- 
hanging precipice to the right. A torrent called the Bandiali, 
half the size of the Jumna, joins it from a cleft in the rock, and 
is the first tribute it receives. The path to this station entirely 
through snow ; cross the river twice, once on the stones, and 
once on a snow arch. 

At Bhairo Ghati. The crest of one of tlie steepest ascents 
(for its length) I ever saw ; it Ls entirely up the snow, in which 
we cut steps with p’haoras (spades) to facilitate our passage. 
There is here a place dedicated to Bhairo Lai, vvlio is esteemed 
to be tlie Janitor of Jumnotri and Gangotri. It is nothing more 
than a low building (if it may he so called) of three feet high, 
containing some small iron tridents. I hung a new English 
silver coin by a (*.opper ring on one of therh. 

Exceedingly steep descent to the Jumna by steps cut in the 
snow. A cascade of the stream cuts through the snow, and 
falls from a ruck of the height of about 50 feet. 

Stiff ascent up the snow bed, which conceals the river. 
F^xcept here, wliere the stream is visible for a few yards through 
a hole in tlie snow, the snow bed is about 100 yards wide, and 
boiuided by high precipices, from which masses of rock of 40 
feet ill length have recently fallen. 

River as before under the snow : here it appears through a 
deep hole falling in a cascad<i from the rock below the snow. 
Rocks on both sides, those to the riglit cased with ice. 

At Jumnotri, the snow which covers and conceals the stream 
is about GO yards wide, and is bounded to the right and left by 
mural precipices of granite ; it is 40 feet 5-^ inches thick, and has 
fallen from the precipices above. In front, at the distance of 
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about 600 yards, part of the base of the great Jumnotri moun- 
tain rises abruptly cased in snow and ice, and shutting up and 
totally terminating the head of this defile, in which the Jumna 
originates. I was able to measure the thickness of the bed of 
snow over the stream very exactly by means of a plumb line let 
down through one of the holes in it, which are caused by the 
steam of a great number of boiling springs which arc at the bor- 
der of the Jumna. The snow is very solid and hard frozen ; but 
we found means to descend through it to the Jumna by an 
exceedingly steep and narrow dark hole made by the steam, and 
witnessed a very extraordinary scene, for which 1 was indebted 
to the earliness of the season, and unusual quantity of snow 
which has fallen this year. When 1 got footing at the stream 
{here only a large pac'e wide), it was some time before I could 
discern any thing, on account of the darkness of the place, made 
more so by the thick steam ; but having some white lights with 
me, I tired them, and by their glare was able to see and adyiire 
the curious domes of snow overhead ; those are caused by the 
hot Steam melting the snow over it. Some of these excavations 
are very spacious, resembling vaulted roofs of marble ; and the 
snow as it melts falls in showers, like heavy rain, to the stream^ 
which appears to owe its origin in a great measure to these siip- 
pli(.s. Having only a short scaled thermometer with me, I could 
not ascertain the precise heat of the spring, but it was too hot to 
l)ear the finger in for more than two seconds, and must be near 
iJie boiling point, liicfi boiled in it but imperfectly. The range 
of springs is very extensive, but 1 could not visit them all, as the 
rest are in dark recesses and snow caverns. The water of them 
rises up with great ebullition through crevices of the granite 
rock, and deposits a feirugiuous sediment, of which I collected 
somf^ : it is tasteless, and I did not perceive any peculiar smell. 

From near this place, the line of the course of the Jumna i» 
{)crce[)tible downward to near Lak'ha Maudal, mid is 66® 40' 
bW. It will be seen by the notes that from the place called 
Blraira Ghati, the bed of the river is overlaid with snow to the 
depth of from 15 to 40 feet, except at one or two places, where 
it shows itself through dee|> holes in the snow. 

The snow bed isboimded to the riglit and left by mural preci- 
pices of light coloured graiiile ; on some ledges there is a sprink- 
ling of soil where the b’liojpalra bushes gcow. The end*of this 
dell or delile is closed, as before observed, by part of the base of 
the great snowy mountain of Jumnotri, and which is visible 
from the plains. The altitude of the part of the mountain visible 
is but higher parts are concealed by the lower and 

neper. The face of the mountain, which is visible to the 
height of about 4000 feet, is entireljt cased in snow and ice, and 
very steep. The foot of the base is distant from the hot springs 
about 500 yards, and immediately where the ascent becomes 
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abrupt, a small rill is seen falling from a rock which projects 
from the snow; itis aboutthree feet w^ide, and shpjlow, beingonly a 
shower of spray produced by the snow now thawing in the sun’s 
rays at noon. Above that no water whatever is seen; if there 
were any, it would be visible, as the whole base of the mountain 
is exposed to view, directly in front ; consecpiently the above rill 
is the most remote source of the Jumna. At tlm present season 
it was not possible to go to it, as the snow bed was further on 
impassable, being intersected by rents and chasms caused by 
the falling in of the snow, as it melts by the steam of the boiling 
springs below it. 

Here then is the head of the Jumna on the SW. side of the 
grand Hinudaya ridge, difhjring from the Ganges, inasmuch as 
that river has the upper part of its course wdthiu the Himalaya, 
flowing from the soutli of east to the nortli of west; and itis 
only from SucMii, where it pierces througli the Himalaya, that it 
as^imes a course of about S. 20"^ W. 

The fall of the Jumna from Jumnotri to the Hun is very consi- 
derable. 1 retetet 1 had not a iiood barometer to ascertain th^^i 
height of Jumnotri. T had with me an empty country-made 
harometer tube with which 1 endeavoured to gain uu approxi- 
mate idea on the subject. Having wanned and well dried the 
tube, 1 filh'd it gradually with mercury, driving out such air 
bubbles us were visible, and inverted it in a deep cup of quick- 
-silver, taking care not to remove my finger from the orifice till 
the lower end of the tube was fairly below the surface of the 
quicksilver ; the tube was kept in an erect position by means (d 
a plumb line. 

The length of the column was 20*40 inches,, wliich, corrected 
for temperature, gives 10,483 feet for the height of Jumnotri 
above the sea, taking 30*04 inches for the level of the sea. 

The above is only a rude experiment, biit 1 had not the means 
of making a better; the length of the column may be depended 
on to the 20th part of an inch, 1 think, but the probable impurity 
of the mercury may cause an error of 200, or, perhaps, 300 feet. 

Near noon, I took a short set of circum-meridional altitudes 
of the sun fertile latitude. Mean latitude ol‘ the hot sprin.gs ot 
Jumnotri, 30° 58^52*1'^. 

The latitude of the small fall or rill, which may more properly 
be called the head of the Jumna, will be 30° biV 08''. 

April 2 \, — Having finished my ol^servations by two o’clock, 
I set out to return; the heat of the sun bad then begun to melt 
the snow on the cliffs on both sides, and many rocks and lumps 
of snow were hilling down : this obliged us to run with all speed 
down the snow bed to get out of the way of these missiles. 
Several of the people had uarrow escapes from the falling frag- 
ments, but no one was struck. 

The inhabitants of Cursali say, that it is 17 years since they 
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had so severe a winter as the last. At Jmnnotri, the inclination 
of the granite rc^ck is from 43"^ to 45^ from the horizon ; the 
apex being to the SW. or towards the plains. 

As the season was not sufficiently advanced to allow of my 
passing to the Ganges by the Chla or CTlsaum mountains, both 
of which are at ))resent impassable from the depth of snow on 
them, I returned to Catnaur, and going up the Shialba glon, 
crossed the ridge, which diyides the two rivers at the Jackeni 
Ghfit, and descended by Banna to Barahat, from whence I pro- 
ceeded up the Ganges to Beital, and continued my route beyond 
( JangotrT, as before mentioned. 

I siiortly liope to he able to present to the Society the result 
of my trigonometrical operations to deteriiiine the heights and 
positions of all tlie peaks of the Himrilaya vi.sihle from Seharan- 
pur, and also an account of the sources of the "rouse and 
.JrihnavT rivers, and of the upper part of the course of tlie St^tlej. 


Autici-e III. 

On a Ncio Lead ()n\ By H. 1. Brooke, Es([. FRS. &: FLS. 
(Vo the ILditor of the Anna/s of J^hHosoplii/.) 


SIR, ,/u^j/ 

Tm. third volume of Bio Fdinhurgh Fliilosopliical Journal 
contains a notice IVoni me of three varieticvs of hsid orci which 
had not hi.eu l)ei’ore accurately desciihed. 1 have now to add 
a fourth, of which only a \'ery slight account Jias l)een given by 
Mr. Sowerby in the third volume of his fhit. Min, p. o, under 
the name of l)lue carbonate of copper. 

It is only within a few days that I have had an 0})portunity of 
< xamining tliis sul)stance. 

Tlie sjieciinens I have seen, as well as that figured by Mr. 
^owerby, were found at VVhinloch Head or Bead Hills. 

The facility with which lliis species may be cleaved, the bril- 
liancy of the cleavage planes, and the angle at which those 
planes incline to each other were indications tliat the substance 
was not carbonate of copper ; and it aj>^)ears on examination to 
be a compound of sulphate of load and hydrate of cop{>or, and 
may be denominated ciiprcons sulphate of lead. 

Tlie colour resembles the brightest sjiecimens of blue carbon- 
ate of copper. 

Specific gravity about 5*3, but as the specimens I posscjss are 
not perfectly free from included* particles of carbonate of lead 
and of cupreous sulphato-carbonate of lead, it is probable that 
the specific gravity of more perfect specimeiivs may differ in a 
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small degree from that which I have given. A fragment of 1’4 
grain, which is more transparent than the g^eneral mass of the 
substance, has indicated a specific gravity of 5-43. 

It scratches sulphate, but is scratched by carbonate of lead. 

For the purpose of enabling me to describe the crystalline 
form more accurately than I could have done from my own spe- 
cimens, Mr. Sowerby has favoured me with a couple of small 
crystals whose form is rudely represented 
by the annexed hastily drawn figui^*. 

The cleavages are parallel to the planes 
M and T. That parallel to M may be 
effected almost by pressure between the 
fingers. I have not observed any trans- 
verse cleavage, but as the plane P is at 
right angles to M and 'f, and as the plane 
M does not meet the planes (/ and T at 
the same angle, the primary form may !)e 
regarded as a right prism whose base is 
an oblique angled parallelogram. 

The measurements are as follows, the letters //, o', T', and M', 
being placed above the edges of the planes to which they relate: 


M on T 

102° 

4;/ 

h' 


.70 

c . * . . 


30 

p 

90 

0 

T on 

Ihl 

30 

M' on h ; . . . 

104 

70 

T' 

102 

47 

P on n, or ri' 

90 

0 


If we suppose the plane /> to result from a decrement by one 
row on the acute lateral c'dge of the prism, the terminal edge of 
the plane M would hr to that of plane T nearly as 1 1 to 23, and 
if the planes r anti < ' are produced by a ilccrement by one row' 
on the terminal edges, the height of the prism will be to the 
greater terminal edge as 13 to 23 nearly. 

The specimen I possess is so small, and so fittle of it is per- 
fectly pure, that I have not been able to submit more than a few 
grains to analysis, 'i'he result of this has given the following 
proportions of the constituent parts of the tnineral : 


Sulphate of lead 75*4 

Oxide of copper IHd) 

Loss by heating 4' 7 


98-1 

Aa there was not any effewescence perceptible during the 
solution of the mineral in sulphuric acid, the loss by heating 
must have been occasioned by the loss of water only ; and if we 
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assume as the equivalent for sulphate of lead, 190 = 1 oxide of 
lead + I sulphuric, acid, and for that of hydrate of copper, 122*5 
=: 1 peroxide of copper + 2 water, the substance would 
approach very nearly to a definite com])ouud of 

2 atoms sulphate of lead equivalent to . . 75’5 
1 atom hydrate of copper 24‘4 

99-0 


H. I. Bhooke. 


Article IV". 

Acaiuiil of i))\ I lave ^ improved Deflagr(ifo)\ (Uid of ihc Fusion of 
ihurcodl und other Fhcnoj/ienu produced hij it, 

A i) i:srKiP'i'ioN of the instruments invented by Dr. Mare, of 
Philiidelpliia, and nanHul, the one a (Jalorimctor, and tlie oilier a 
D(dla<> ralor, has l^een ^iven at p. 17(), vi>l. xiv. and p. 329, vol. i. 
New Scries, of this journal. A correspoiulence lietwcen Dr. 
ilarc* and l)i\ Silliiuau will appear in the American Journal of 
Scic ii(*e, containing the descri[)ti()n of a new Deflagrator, and of 
vari(uis interesting plienomcna juescntxul by those in;^truments, 
of which the following is an account drawn up fiom the letters 
forwarded fo the Bditorliy Dr. Hare. 

lM’<nu various considerations Dr. Hare w as induced to construct 
an instrument consisting ol’ /inc plates surrounded by copper 
<vas(‘s. The /inc plates were seven inchc's by three, and the 
cop])er cu-es weia^ of such a size as to receive them mvicli in the 
manner of Wollaston's construct ion. ^‘Thore was,}i()\vever,’' says 
Dv. IL tliis aj)[)arently slight but really important difference, that 
th(‘ cases employed by me were open at top and 1)ottoni instead 
of opposing the edges of the zinc laterally, us in W^ollaston’s. One 
hundred galvanic pairs tlius made were suspended to two beams, 
each hohiing oO. Between each case, a piece of pasteboard 
soaked in slicli lac varnish was interposed, so that the whoki 
constituted a compact mass, into wdiicli a fluid could no^; enter, 
unless through the interstices purposely preserved between the 
copper and the zinc/’ This apparatus was ecpially ])o\verful 
with the original deflagrator, yet its uxidizable surface was not 
of more than half llie extent, and it vras comprised in one-eighth 
part the space. 

In this construction of apparatus, wdiere two or more beams of 
plates were used, they were fixed Side by side in a frame, and 
connected one with another as in the common voltaic instru- 
ment. Then troughs without partitions, one for each beam, 
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’were placed on a platform beneath them, and being filled with 
water or acid, were raised by levers and a# treadle under the 
platform until the plates were immersed. By a si ries 
pair, barytes was deflagrated, and the platiua which suppoitedit 
destroyed like pasteboard before an incandescent iron. 
wire, 3.16lhs of an inch in thickness, was made to flow like 
water. Iron, of like dimensions, burned explosivCiy. iMercury 
was deflagrated by connecting two vessels containing*; 
with the poles of the instrument, and IIk'ti letting a stream ruu 
from one into the otlier through a sinnll orifice. 

Probably the most useful mode of applying such instnuumits 
to analysis would be to expose substances in cai’ooii to the dis- 
tfJiar^e in vacuo. f o])S(‘rved that aiter Jioii and chur<‘o;i! T^'ere 
Ignited between the jioles iluniig a few seconds under an 
exhausted receiver, on admitting the air, a. fie d took place, and 
a yellowisli red fume aj^peared wineli condmised on tin* gla s. 
It would seem the iron was volatilized, and tliaL tlie adni ,->>.ion of 
air oxidized the vapour.’' 

An instrument of this kind produces ioriuro wlien ap])!ied for 
a short time to the back of the hand, and is most sensible er 
any of the most turgid veins, where the skin is tender : tluu. is 
very little difference in the sensation with a cliarg'* o^' -.a. r or 
of acid, but the positive Jiole is most capable of producing pain. 
The sliock is not greater in any sensible degree at tlie moment 
^)f immersion tliau afterwards. flu’ instrimumt has ihu power of 
aflecling a very didicate electrometer. A migiietic needle was 
very pou’crfully disturbed by the deflascralor under all its forms. 

In a letter from J)r. Silliman to Dr. Hare is then dt scribed the 
uicompatil)ility wliicii he liad djscovcu'ed. of* the \()ltair. l^alteries, 
and the instruments of Dr. Jlare when iisc'd in coinH^xion. J he 
instrument used was tlie dcflagrator - A' Hi] coiis, and whei: placed 
in one common recipient or eacli coil in a separate jar, the 
effects were the same. The dcflagrator being conucc.tcil by its 
proper poles with a galvanic battery of 30t) pair fom inch plates 
interposed between the two rows of the deiflagrator of 40 coils 
each, lost all its power, and the effect produced was very much 
inferior to that of the battery alone ; for in fact the spark w’as 
hardly jierceptible. Tlie chemical powers of the batteuy were 
also destroyed ; the 300 pairs usually dexomposed water, salts, 
Sec. with decisive energy, but now’ hardly produced a bubble of 
gas, or affected dilute infusion of red cabbage. The power of 
giving a shock was also destroyed. Wlien the coils were raised 
out of the fluid and suspended in the air, they acted merely as 
conductors of the power of the common battery only a little 
diminishing it. These experiments were made w’ith different 
combinations from 620 pairs ^lown to 20, and uniformly produced 
an almost entire suspension of the power of both instruments. 

In one experiment, 25 pairs of zinc and copper plates, six 
inches square, connected by slips of copper, and suspended 
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from a beam, were immersed in a trough without partitions con- 
taining an acid lii^noY and the deflagrator then connected, its 
power was completrly destroyed ; a similar result was obtained 
when 50 pairs of ^ ollaston^s plates were used : the object hi 
these, experiment was to ascertain whether a battery in which 
the arrangement i metals was similar to that in the deflagrator 
. would produce ^ e same result as the common battery, which 
was the case. In most of the experiments, the connexion of the 
j)oles was occasionally reversed. This circumstance, however, 
made wo differenc(‘ in tlie. results ; a feeble spark was obtained 
as befor *. '' Every thing tended to countenance the opinion 

nufi ih ' i)}L . of ihe conitnoti galcnttic halicrif operaled 

sh/?f 'o ffs (lii liiipcdr^icnl — lltdl it loas conijtlcfch/ inert ni relation 
frr 'ij'.'v// , and (he deflagrator in relation, to it — that the 
rr .•/ nei{:,^:r iroa/d jniss ihroagh the other, and conseqaenl/i/ 
c/t /' tea ' A/' r'gardcdj u'i/h respect to the other, sinip/tj as 

null in! .>-\i f/uJlrr const it at itfg a conductor niore or less 
nhiierf fix,.-, \.<is proved by diminishing the number of 
nosen! jihiO's ; wtieii tiuro W(*re ‘20, the power of tile d(‘tlagrator 
’’(‘ely, l)ut (liininislu^d. As tlie number Wijs mnde smaller, 
- v\a r incrci ised, and when one pair only renuained, there 
v;riK ini pvTctiptiblr: impedimeat to the pow(‘r of the deflagrator. 

fa u!iutiu*r lettiw. Dr. Sillimaii relates ihe phenomena of the 
fusion ni nleircoal; having been excited to a close observation of 
wliat ’(»nk place wlien charcioal was subjecte<l to the ))Ower of 
th.-^e uistruinents, by some observations of Dr. llare."^' The 
pi of charcoal wore prepared by igniting maliogany, buried 
^t;eat.h whited d’/mnous sand in a crucible ; they were about lialf 
! :‘r!i iii de-nnaer, and from DV inch to d inches in leiYgth ; 

Wu y 'V( re tap- red ' ) a ipoial., and tin; evlindrieval ends placed in 
>-or l:et-; <Maine(*tvd sd\th s!ie flexible leaden tubes which form 
;i;e f>o!ar ,.i:i‘Uiination nf tlie series. 

'('ho mi'tallic c<»ils of the dettagrator being immersed, on 
b ulging the charcoal points into contact,, and tlieii withdrawing 
them a little, the most intense ignition took ]>laCe ; and 1 w^as 
surprised to observe that the charcoal point of ihe positive pole 
instantly shot ouL in the? direction of the longer axis, and thus 
grew rapidly in length ; it usually increased f rom the tenth .to 
the eighth of an inch, and in some instaiK*es attained nearly one- 
fourth of an inch in length before it broke off and fell. ^ Yester- 
day and to-day, I have carefully repealed these experiments, 
and in no instance has this slioot from the positive pole failed 
to appear. It continues to increase rapidly, as long as the con- 
tiguous points of charcoal are held with sucli care that they do 
not strike against each other. When they impinge with a slight 
shock, then the projecting shoot or knob breaks off' and falls, 
and is instantly succeeded by anoflier. The form of the project- 


♦ Vol. i. (New Series) p. 333, of Annah of PhMoaophy. 
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ine'shoot is sometimes cylindrical, but more generally it is that 
of a k.nob connected with the main piece of charcoal by a slen- 
der neck, much resembling some stalagmites. It is always a 
clear addition to the length of the charcoal, which does not suffer 
any waste except on the parts laterally contiguous to the pro- 
jecting point. 

The charcoal of the negative pole in the mean time under- 
goes a change precisely the reverse. Its point instantly disap- 
pears, and a crater-shaped cavity appears in its place ; it siilfers 
a rapid diminution in the direction of its length, and immediately 
under the projecting and increasing point of the positive pole; 
but it is not diminished, or very little, on the parts laterally con- 
tiguous. If the point of the positive pole be moved over various 
parts of the contiguous negative charcoal, it produces a crater- 
shaped cavity over every place where it rests, for an instant. In 
every repetition of tlie experiment (and the repetitions have 
been numerous), this result has invariably 0CCU1 T(kI. It appears; 
as if the tnatfer at the point of the negative pole was actually 
ransferred lo the posUivCy a)id that the accumulaiion there is pro^ 
diiced by a curroU fionu Hg from the ncgatice (o the positivcy or at 
least by an at I raclioit exerted in lluif direction, and not in the 
other. It does not appear easy to reconcile this fact wdth any 
electrical or igneous theory. 

111 order to ascertain whether the jnojection of tlie charcoal at 
the positive pole was caused by an actual transfer of carbon from 
the negative, a piece ol’ metal was substituted for the charcoal 
at tile negative pole, and wJien tlie two were brought into con- 
tact, the charcoal point ol’ the positive ]>ole remnined unaltered 
in form, although a little shortened by the combustion. The 
experimt3nt.s wiUi the two cliarcoal points were Vruied hy trans- 
ferring, thvit at the positive end (and on which a projeclion was 
already formed) to the opjiosite pole, and that at the negative, 
and in wliich a corresponding cavity appeared to the positive. 

^'The result was thal the cavity now placed at the ])Ositive ]ioIe 
<lisappeared, and was iinmediately seen at the negativ e ; wlule 
the projection now placed at tlie negative pole was transferred lo 
the positive. These expe riments were several times repeated, 
and uniformly with tlie same result. They seem to hiavo no 
doubt that there is a current from the negative to the jmsi live pole, 
and that carbon is actually transferred by it in that direction ; * 
if transferred, it must jKdbably be in the state of vapour, since it 
passes through the ignited arch of flame, wdiich is I'onned W'hen 
the points are withdrawn a little distance ; when it arrives at the 
positive pole, it there concretes in a fluid, or at least in a soft or 
^ pasty’ state. 


* Those who would contend for a current in the opposite direction would probably 
say, that the projecting point of the p<»sitive pole is formed from the carbon contiguous on 
the sides, and that the stream of heat burns the cavity in tlie opposite pole ; in cither 
way a current is proved. 
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But the most interesting thing remains yet to be stated. On 
examining with a magnitier the projecting point of the positive 
pole, it exhibited decisive indications of having undergone a real 
Jusion. 

“ The projecting point or knob was completely different from 
the charcoal beneatli. Its form was that of a collection of small 
spheres aggregated, exhibiting perfectly what is called in tho 
r!escriptive language of mineralogy botryoidal or mamillary con- 
cretions. Its surface was smooth and glossy, as if covered with 
a varnish ; the lustre was metallic, the colour inclining to grey,^ 
exhibiting sometimes iridescent hues, and it had entirely lost 
the fibrous structure. In short, in colour, lustre, and form, the 
fused charcoal bore the most striking resemblance to many of 
the beautiful sUdactltical and botryoidal speeiinens of the brown, 
hematite. The pores of the cliarcoal had all disappeared, and 
t|ie«inatler had become sensibly harder and heavier. 

I repeated the experiments until J collected a considerablG 
quantity of those fused masses ; wlieii they wt^ro placed conti- 
guously upon some dark surface, with some pieces of charcoal 
near llu iu, they appeared when seen through a inagniher so 
entirely diHerent from the charcoal, that they would never have 
been suspected to liave had any connexion with it, had it not 
been tliat occasionally some film's of the charcoal adhered to 
the melted masses. The melted and unmelted charcoal differ 
nearly as much in ihtiir appearance as pumice stone and obsi- 
dian, and (juKc us much as common stones do, from volcanic 
scoria*, (excepting only in the article of colour. It is to be 
understood that the examination is, in every instance, made by 
means of a good magnitier, and under the direct light of the 
sun’s rays, as the dilil reiices are scarct'ly perceptible to the 
iiaked eye, especially in an obscure light, 'file portions of 
nielte^-l charcoal arc so decidedly heavier than the uinnelted, 
that vvhcai fragments of the two of a siiiiilar size are placed con- 
tiguously, the latter may be readily blown away by the breath, 
while the former will leinain behind ; and when the vessel con- 
taining the pieces is inclined, the melted jiieces will roll with 
luomeutuiu from one side to the other in a maimer very similar 
to metallic substances, while the fragments of cliarcoal will 
either not move, or move very tardily. 

It should be observed that during the ignition of the char- 
coal points, there is a peculiar odour somewhat resembling elec- 
tricity, and a white f'unie rises perpendicularly, forming a well 
defined line above the charcoal. There was also a distinct snap 
or crackling when the two points were first brought together. 

AV^shingto ascertain whether the alkali present in the char- 
coal had any effect in promoting the fusion, some pieces of 
prepared charcoal were thoroughly^ boiled in water, and were 
then again exposed to a strong heat in a furnace beneath sand 
in a crucible. These pieces when connected iu the circuit 
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exhibited the same appearances as the others, and proved 
equally fusible. 

Without destroying cabinet specimens, I could procure na 
diamond slivers, and have not, therefore, attempted the fusion of 
the diamond, which must be left to another opportunity. Our 
circle of fusible bodies so much enlarged by the use of your 
instruments is now so nearly complete that it would be very 
desirable to fill the only remaining niche, namely, that occupied 
by plumbago, anthracite, and the diamond. 

I do not suppose that those who rt^peat these experiments 
will succeed with the common galvanic apparatus. I deem it 
indispensable that they be jierfbi med with the dejlagrcilorj and 
with one equal iu powau' to inine.^^ 

Dr. Hare’s views of the phenomena of voltaic electricity have 
at ditierent times been stated in the Anmih, The following 
extracts from these letters are added as still further developing 
them, and with them we shall close tliis article : 

The prevalent notion that the intense light and heat pro- 
duced by galvanic action are results secondary to electricity, the 
presence of which is at limes only indirectly discoverable, the 
more surprises me, since it does not in the smelliest degree eluci- 
date the ju'imary operation, by whicli this principle is alleged to 
bo evolved. According to some plulosopheis, the contact of 
the metals alone, according 1o others this contact accompanied 
by their solution, evohes electricity in (juantity vSufiicient to 
extricate heat and liglit from a wire made the medium of trans- 
mission. They do not, how(.ver, explain why the (‘lectricity 
docs not, according to all its known habit ud(,‘s, rapidly escape 
through the water as last as generated, instead, of procc'cding 
from one plate to anotlicr, in order to pass off tliroiigli a second 
portion of the same fluid. Would it not be more pliiI(^so|)hical 
to suppose that tlie heat and liglit result from the causes 

supposed to produce them itnlirectii/y especially as we actually 
see f hc/ii in a higli degree of iuteiisity, while the' cdiaractcuistic 
:vgeiicy of the principle by which they are supposed to he pro- 
duced, is but f’eelily perceived, or imperfectly demonstrated i In 
the case i>f a single galvanic pair, electricity has never been 
alleged discoverable, unless by the questionable assistance of 
condenstu’s. 

Besid(*s, without supposing caloric and light to circulate 
from the apparatus through the conjunctive wire, those who 
consider them as material, will find it impossible to account for 
the durability of the ignition. If it he supposed that these prin- 
ciples are extricated from the metal only by electricity passing 
through it, their repeated or incessant expenditure ought sooner 
or later to exhaust the metal, and render it incapable of further 
ignition.’^ 

Speaking of Dr. Sillinian’s account of the incompatibility of 
the voltaic battery with the deflagrator. Dr. Hare says : 
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"‘It cannot be doubted, notwithstanding your experiments, 
that there is a principle of action coiiunoii to the various appa- 
ratus which you emjSloycd, and all other galvanic combinations. 
The effect of this principle of action, however, varies widely 
according to the number of the series, the size of the members 
severally, and the energy of the agents interposed. Towardi^ 
the different extremes of these varieties are De Luc’s column 
apparently producing pure electricity, and one large galvanic 
pair, or calorimotor of two surfaces, producing, in appearance, 
only pure caloric. At different points between these are the 
scries of Davy and Children ; the one gigantic in nuinher, the 
other ill size. In the deflagrator we have another variety, which, 
Avitli respect to size and number, is susceptible of endless 
variation. 

“ It must be evidemt lliat no galv^anic instrument where a fluid 
is employed could aid, or be aided by, the columns of Dii Luc or 
Zamboni. Nor could the influence of either be transniitlcd by 
the other. A calorimotor could not aid Davy’s greait series ; 
nor could tlie latter act (hroiigh a calorimotor.* Taking it for 
granted that tlic*re can he no oversight in your experiments, this 
incompaiibility of exciting power must exist to a great degree 
under circumstances where it could hardly have lieen antici- 
pated . 

“ V\ ere tlie fluid (ivolved by galvanic action purely e lectric, 
the effect of batteries of diirerenl sizes, when united in one 
cirmiir, ought not to be less than would be produced if the 
whole of the jiairs were of llic smaller size. But if o)i the con- 
trary we suppose the voltaic fluid compounded of caloric, light, 
and eU'ctricity , so olivionsly collateral [)roducts of galvanic 
action, the ordinary voltaic series employed in your expeii- 
incTits may owe its eiricacy more to electricity, and the della- 
grat( r more* to caloric. The peculiar potency of both may be 
arrested wlien they are joined, by the incompeteiu^y of either 
series to convey any other compound than that wliich it gene- 
rates. supply oi’ caloric from the ordinary series may he 

too small, that of electricity too large, and r'nc versa. it 
might he expecteil tliat. (*acli w ould supply the deiiciency of th(.i 
other; but it is wtdl known that many princijjles will combine 
only when they are nascent. The power of my large deflagrator 
in producing decomposition is certainly very disproportional to 
its power of evolving heat and light. Vyiicii wires proceeding 
from the poles weni placed very near each other under water, it 
was rapidly decomposed ; but when severally introduced into 
the 0))en ends of an inverted syjdion, filled with that fluid, little 
action took place, l^otasli is deflagrated, and tlie rosy hue of 
the flame indicates a decomposition ; still, how ever, the volatili- 
zation of the whole mass, and the intense ignition of the metallic 


* Unless fts an inert metallic mass. 
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support, prove that the calorific influence is greatly and pecu- 
liarly predominant/^ 

WiUi regard to light, Dr.H. observes, fear that in my essays 
on galvanic theory, the possible activ ity oflight has been too much 
overlooked. The corpuscular changes which have been traced to 
the distinctive energies of this principle are so few that we have 
all been in the habit, erroneously perhaps, of viewing it as an 
inert product in those changes effected by caloric, electricity, 
and chemical action, which it most strikingly characterizes. 
Yet reflecting on the prodigious intensity in which it has been 
extricated by the deflagrator, it seems wrong not to suspect it 
of being an effective constituent of the galvanic stream. Possi- 
bly its presence in varying proportions may be one reason of the 
incompatibility of the voltaic current as generated under differ- 
ent circumstances, or by various forms of apparatus. It may 
also suggest, why in addition to changes in the force or nature 
of the sensation produced by the galvanic discharges which may 
be considered as dependent on electric intensity, peculiarities 
have been observed which are not to be thus explained. The 
effect on the animal frame has been alleged to be proportional 
to the electrical inlensilt/y the effect on metals to the quant ill/; 
but according to the observations of Singer (which are confirmed 
by mine), the electrical intensity is as great with water as with 
acid, if not greater even than with the latter. The reverse is 
true of the shock. When the plates of the deflagrator are 
moistened and withdrawn from the acid, the shock is l‘ar less 
powerful; yet the electrical excitement appears stronger. Light 
IS undeniably requisite to vegetable life ; perliaps it is no less 
necessary in the more complicated proccvss of animal vitality, 
and the electric fluid may be the mean of its distribution. The 
miraculous difference observed in the properties of organic pro- 
ducts, formed of the same ponderable elements, may be due to 
imponderable agents conveyed and fixed in them by galvanism. 
Hence it may arise that the prussic acid ihstaataneously kills 
when applied to a tongue containing the same j>oiiderable ele- 
ments. When by the intense decomposition of matter light is 
always evolved ; when an atom of tallow gives out enough of it 
to produce sensation in the retina of millions of living beings, 
why may it not, when presented in due form, influence the taste, 
and otherwise stimulate the nervous system ? For such an office 
its subtilty would seenvto qualify it eminently. The phenomena 
of the fire-fly and the glow-vvoiiu prove that it may be secreted 
by the process of vitality. 

The discovery of alkaline qualities, as well as acid, in orga- 
nic products whose elements are otherwise found, whether 
separate or in combination, without any such qualities, and the 
opposite habitudes of acids vnd alkalies with the voltaic poles, 
and their power of combining with, and neutralizing each other, 
ixidicate that there may be something adventitious which causes 
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alkalinity and acidity, and that this something is of an impon* 
derable character, and dependent on galvanism. 

"" In the numbeii of your journal for October last, 1 gave my 
reasons for believing in the existence of material imponderable 
principles producing the phenomena of heat, light, and electri- 
city, The co-existence of these principles in the medium 
around us, their simultaneous or alternate agency and appear- 
ance during many of the most important processes of nature, 
seem to me to sanction a conjecture, that as ingredients in pon- 
derable substances they may cause those surprisingly active and 
wonderfully diiersificd pro])erties usually ascribed to apparently 
inadequate changes in the proportions of ponderable elements. 

In obedience to your request, I have tlius displayed the ideas 
at present awakened in my mind by these obscure and interest- 
ing phenomena. I am not willing to assume any responsibility 
for the correctness of my conjectures. Possibly they may excite 
in you further and more correct speculations/* 


Article V. 

On ihc Detection oy" very minute Quantities of Arsenic and 
Alercury. Jiy James Smithson, Esq. FRS. 

(To the Editor of the A72nals of Philosophy.) 

SIR, 

To b(' able to discover exceedingly small quantities of arsenic 
and mercury must, on many occasions, prove conducive to the 
pinpos(^s of the clieniist and the mineralogist, more especially 
now that a very diminished scale ul* experiment, liighly to the 
advantage of these sciences, is becoming daily more generally 
adopted. 

But tlie occasion above all others in wliich the power of doing 
this is important, are tliose of poisonings. In these it is often 
of the first moment to be able to pronounce with ccriainty, from 
portions of matter of extreme minuteness, on the existence and 
the nature of the poison. 

Of Arsenic. , • 

I have already coimiumicated the method hero proposed for 
the discovery of arsenic by employing it in the analysis of the 
compound sulphuret of lead and arsenic from Upper Valais, 
printed in the Annals of Philosophy for August, 1819, but not 
Slaving mentioned the generality of its application, or the great 
accuracy of it, it seems not superTfluous, from the importance of 
tile subject, to resume it. 

If arsenic, or any of its compounds, is fused with nitrate of 
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potash, arseniate of potash is produced, of which the solution 
affords a brick-red precipitate with nitrate of silver. 

Incases where any sensible portion of the< potash of the nitre 
has become set free, it must be saturated with acetous acid, 
and the saline mixture dried and redissolved in water. 

So small is the quantity ’of arsenic required for this mode of 
trial, that a dro}) of a solution of oxide of arsenic in water, which, 
at a heat of o4*5° Falir. contains not above l-80th of oxide of 
arsenic,"^ put to nitrate of potash in the ])latina spoon and fused, 
affords a considerable quantity of arseniate of silver. Hence 
when no solid particle of oxide of arsenic can be obtained, the 
presence of it may be established by infusing in water the mat- 
ters which contain it. 

The degree in which this test is sensible is readily determined. 

With 5*2 grains of silver, I obtained 6*4 grains of arseniate of 
silver ; but 0*65 grain of silver was recovered from the liquors, 
so that the arseniate liad been furnished by 4*55 grs. of silver. 

In a second trial 7*7 grains of silver, but of which only (i*S 
grains precipitated, yielded 9*5 grs, of arseniate. 

The mean is 140*17 from 100 of silver. 

If we suppose 100 of silver to form 107*5 of oxide, wo shall 


have 

Oxide of silver 107*50 

Acid of arsenic 52*07 


Consequently 1 of acid of arsenic will produce 4*29 of‘ arse* 
niato of silvtiv ; 1 of white oxide of arseiiic, 4*97; and J of 
arsenic, 0**56. 

Oj' Mercurt/. 

All the oxides and saliiu^ compounds ol. mercury laid in a drop 
of marine acid on gold witli a bit of tin, quickly amalgamate the? 
gold. 

A particle of corrosive sublimate, or -aelropofa solution of it, 
may be thus tried. The addition of marine acid is not requirecl 
in this case. 

Quantities of mercr.ry may be rendered evident in this ^vay 
which could not be so by any other means. 

This method will exhibit (he mercury in cinnabar. It must be 
previously boiled with sulpliuric acid in the platina spoon to 
convert it into sulphate. 

Cinnabar heated in solution of potash on gold amalgamates it. 

A most minute ([uautity of metallic mercury may l)e disco- 
vered in a powder by placing it in nitric acid on gold, dryiuo;, 
*dnd adding muriatic acid and tin. 

A trial 1 made to discover mercury in common salt by the 
present method w'as not successful, owing, perhaps, to the small- 
ness^of the quantity whicli 1 eij.iployed. 

I am, Sir, yours, &c. Jamks Smithson. 


* Chimie tie Thcnard, ii, p. 1 67. 
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Article VI. 

I 

On the Apparent Right Ascension of ^ Ursa Minoris as a Verifi- 
cation of' the Meridian Position of a Transit Instrument. By- 
James South, FRS. Jkc. 

(To the Editor of the Annals of Philosophy.') 

Blackmaft^strccty July 24, 1822. 

WiiATJivKR tends to promote accuracy in tlie practical part 
of astroiioiiiicai sciemee, is a fit object oF encourageinoiit ; and 
if more Uiaii others there be observations in which accuracy 
is important, it is those of rio'ht asctmsioii ; for accordingly 
as these are irc// or /// determined, will the various observa- 
tions of which tliey form the basis, j>rove beneficial or it^u- 
nouis. Fortunately the instiuuient euiployed for this purpose is 
so sini[i!e in its construction, that with a proper degn e of cau- 
tion on the part of its employer, it affords results liule liable to 
4*iror still, howev<‘r, no opjiortunity of examining not only its 
ad justnients, but also its position relatively to the meridian, should 
pass uneiubracecl ; and for the latter purpose, frequent obser- 
vations, not ot‘ a toUerin^j^ mark which may be here to-day and 
there to-morrow, lint of high and low stars whose relative right 
ascensions are well settled, or of the superior and inferior 
transits of circumpolar stars, an* absolutely indispensable; if the 
{brincr he recurred to, no stars are so proper ns those of Dr. 
Aiaskelyno’s Catalogue ; the mode, however, is a dependent 
one ; the latter, tiHU'efori', where the instruments will allow of its 
use, b(ung not liable to this objection, is generally preferred ; 
and when it is remembered that the instrument which passes 
through the zenith and bisects one or other of these stars, at 
intervals of 12 hours P the corresponding correction in right 
ascension, must move in the plane of the meridian, it is surely to 
i>e regn tted that the daily corrections of the princ-.ijial ones, 
within 15^ of' iluj pole, have not been computed. Under these 
''ir<‘uuistan' es the Kpliemeris of the ])ole star, published by 
Mr. Uaily in the Fliil. Mag. of June, 1820, I have found 
extremely useful; and Avilh tlie idevi that a similar table of 
^ Ursa* Minoris would be little less acec*ptable to the practical 
a.stronoiiK r, i avail myself of this ojiportunity of giving it publi- 
city. The star is visible in the day-time, jculminates abo\it six 
hours after the poh* star, within a few fieconds of oc JLyne> 
vvilhiu a few minutes of Sirius, and travels over the wires of the 
aistrument nearly in half the time that the pole star does. Like 
the table of jjolaris, the accompanying is the produce of foreign 
industry, and the original, and, I believe, the only copy iu this 
country, is in the possession of tl]e Astronomical Society of 
London. J. South. 

* Asi enjoying this valuable propeTty-> 1 by no means include those ftansit instru»* 
n'.ejiij* which have stuck upon one end of tlieir axes a circle, accurately to show (as ix 
pretended) north polar distances. These specimens of wisdom a#c, I belie #e, Wtyi'Mr 
in number, and it is to be hoped they will remain »o. 

JSetv ISeries, voXi. iv. ’k 
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• Article VIL 

Account of an Assernhlage of Fossil Teeth and Bones, of Elephant, 
Rhinoceros, Hippopotamus, Bear, Tiger, and llj/^cna, and 16 
other ylniuials ; discovered in a Cave at Kirkdate, Y orkshire, 
in the Y ear 18*21 : with a Comparative View of five similar 
Caverns in various Farts oj' England, and others on the Conti- 
nent. By the Rev. William Bucklaiul, FRS. FLS. Vice-Pre- 
sident of the Geoloj^'ical Society of London, and Professor of 
Mineralo2;y and Geology in the University of Oxford, &c.* 

been induced in December last to visit Yorkshire, 
for the purpose of investigating the circumstances of tlm cave, 
at Kirkdal(^, near Kirby Moorside, al>out ‘io miles NNE. of the 
city of York, in which a discovery was made last snnimer r)f a 
singular coIh‘ctioii of teeth and bonces, I beg to lay before^ the 
Royal Society the result ot* my observations on this new and 
interestitig case, and to point out some important general con- 
clusions that arise from it. 

^I’he facts I have collected seem calculated to throw an 
important liglit on tlui state of our planet at a period antecedent 
to the last great convulsion that has affected its surfatu* ; and I 
may add, in hminc, that they affbnl one of the must complete 
and satisfactory clialns <d' consistent circumstantial evidence I 
have ever met with in the course of niy geological investigations. 

As I sliall leave freciuent occasion to make use of the word 
diluvium, it may be necossarv to premise that 1 aiipdy it to those 
extensive' and general deposits of supmiicial gravel, wdiich 
iippoar to have been jiruduced by tin* last great convulsion that 
has uHi c.ted our planet ; and that with la gard to tlic indications 
atibriied \)\ geology of sucli a convulsion, 1 entirely coincide 
with th(i \iew’s of M. taivier, in consi(l(*ring them as bearing 
undeniable evidence? of a ri.’cent and transient imindation. f On 
these grounds I have felt myself fully justitied in applying the 
epithet diluvial to the results of this great convulsion, oi' auledi-‘ 
lavial to the state of things immediately pre(;ediiig i^, andy>u.sV- 
dHuvial or alluvial to tliat wliich succeeded it, and has conti- 
nued to tlic present time. 

In detailing these observations, I propose, first, to snbniit a 
short account of the geological position ahd relations of the? rock 

* From the Philosophical Transactions for 18 ^?^. Part T. 

t Analogous evidences to the same point, collected in this country from the state of 
the gravel beds and valleys in the midland parts of England, have recently been pub- 
lished by myself in a paper on the Lickey Hill, in the second part of the fifth volume of 
the Geological Transactions, and in the Appendix to an inaugural lecture I published 
at Oxford, in Another paper of mine oit similar evidences afforded by the val- 

leys that intersect the coast of West Dorset and East Devonshire, will be published in 
the first part of the sixth volume of the Geological Transactions. 



134 liev. Mr, liuckland’s Account of Fossil Teeth and [Aug. 

in which the cavern alluded to is situated ; to proceed, in the 
next place, to a description of the cavern itself; then to enter 
into that which will fornoi the most important part of this com- 
muni<^ldon, a particular enumeration of the animal remains there 
i^um^d, aftd the very remarkable phenomena with which they 
} to review the general mferences to' which these 
lead ; and conclucTe with a brief cbimarative acpbiiht 
<>ir.anftfcgous animal deposits in ether psurte of this country; aj4d 
, the Continent. 

Kirkdale is situated about 25 miles NNE. of the city of Ydik, 
between Helmsley and Kirby Moorside, near the point at which 
the east base of the Hambleton hills, looking towards Scarbo- 
rough, subsides into the vale of Pickering, and oi\ the S. extre- 
mity of the mountainous district kilown by the name of tho. 
Bastern and the Cleveland Moorlands. < . 

The substratum of this valley of Pickering is amass ofkWau-r 
fied blue . clay, identical with that which at Oxford and Wsy- 
mouth reposes on a similar limestone to that of Kirkdale, and 
containing subordinately beds of inflammable bituminous shale, 
like that of Kiraeridge, in Dorsetshire. Its south boundary is 
formed by the Howardian hills, and by the elevated escarpment 
of the chalk that terminates the Wolds towards Scarborough. 
Its north frontier is coinpos(xl of a belt of limestone, extending 
eastward 30 miles iVoin the llambleton hills, mar Helmsley, to 
the sea at Scarborough, and varying in breadth from four to 
seven miles ; this limestone is intersected by a succession of 
deep and jmrallel valleys (hone calleil daU!s) through which the 
following rivers iVoui the moojlands pass down southwards to the 
vale of Pickering, viz. the liye, the Hieal, the Hodge IJeck, 
the Dove, the Seven Beck, and the Costa ; their united streams 
fall into the Derwent above IN!ew MalLoji, and their only outlet 
is by a deep gorge, extending from near this town down to Kirk- 
ham, the stoppage of wliich would at once yonvert the whole 
vale of Pickering into an immense inland lake ; and bei'orc the 
excavation of w'hich, it is probable, that su<’h a lake existed, 
having its north l)ordcr nearly along the edge of the belt ol'iime- 
stouejiist described, and at no great distance from the mouth of 
the cave at Kirkdale. 

The position of the cave is at the south and lowei’ extremity 
of one of these dales (that of the Rica! Beck), at the point where 
it falls into the vale of Picketing, at the distance of about a fur- 
long from the church of Kirkdale, and near the brow of the left 
flank of the valley, close to the road. This flank slopes towards 
the river at an ajigle of 25°, and the height of the brow of the 
slotje above the water may be about 120 feet. (See PI. XIV. 

Trlb rock perforated by the'eave is referable to that portion of 
the oolite formation wiiich, in the south of England, is known by 
the name of the Oxford oolite and coral rag : its organic remains 
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are identical with those of tlie Heddingtou quarries near Oxford^ 
but its substance %is harder and more compact, and more inter-* 
spersed with siliceous matter, forming irregular concretions, beds, 
and nodules of chert in the limestone, and sometimes entirely 
penetrating its coralline remains. The most compact beds of 
this limestone resemble the younger alpine limestone of Meillie- 
rie and Aigle, in Switzerland, and they alternate with, and pass 
gradually into, those of a coarser oolitic texture ; and both varie- 
ties are stratified in beds from one to four feet thick. The cave 
is situated in one of the compact beds which lies between two 
others of the coarser oolitic variety ; the latter vary in colour 
from light-yellow to blue; the compact beds are of a dark grey 
passing to black, arc extremely fetid, and full of corals and 
spines of the echinus ciduris. The compact portions of this; 
oolite partake of the ] property common to compact limestones of 
all ages and formations, of being perforated by irregular holes 
and caverns intersecting them in all directions ; the cause of 
these cavities has luiver been satisfactorily ascertained : into this 
ijuestion (which is one of considerable ditHculty in geology) it is 
foreign to niy prcisent purpose to inquire any further than to 
vStaU; t.liat they were neither produced, enlarged, or diminished 
by the presence of the animals whose bones we now lind in 
them. 

Th(.‘ abundance of such caverns in the limestone of the vici- 
nity Kirkdale is evidemt from the fact of the cngulphment of 
sevei'al of llu^ rivers al)ove enumerated in tlu^ course of their 
passage across it irom tlic eastern moorlands to the vale of Pick- 
ering ; an<l it is important to observe that tb(‘ elevation of the 
Kirlvdale (^avo, above the bed ofthe Hodge Pieck, exceeding 100 
fret, ( \clu(lt!s the possibility of our attributing the muddy sedi- 
iuent e shall find it to contain, to any land flood or extraordi- 
nary . ise of the waters ol‘ that or any other now existing river. 

Tt was not till the summer of IS’Jl that the existence of any 
animal remains, or of the cavern coutaiuing them, luid been sus- 
pc(ted. At this time, in continuing the operations of a large 
quarry along the brow ofthe slope justmentioned (PI. XIV. fig. 1), 
the workmen accidentally intersected the mouth of a long hole 
or cavern, closed externally with rubbish, and overgrown with 
grass and bushes. As this rubbish was removed before any 
competent person had examined it, it is not certain whetAier it 
was composed of diluvial gravel and rolled* pebbles, or was sim- 
ply the debris that had fallen from the softer portions of the 
strata that lay above it ; the workmen, however, who removed 
it, and some gentlemen who saw it, assured me, that it was com- 
posed of gravel and sand. In the interior of the cave there was 
not a single rolled pebble, nor one bone, or fragment of bone, 
that bears the slightest mark of havJhg been rolled by the action 
of water, A few bits of limestone and roundish concretions of 
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chert that had fallen from the roof and sides, were the only 
rocky fragments that occiuTed, with the exception of stalactite. 

About 30 feet of the outer extremity of the cave have now 
been removed, and the present entrance is a hole in the perpen- 
dicular face of the quarry less than five feet square, which it is^ 
only possible for a man to enter on his hands and knees, and 
which expands and contracts itself irregularly from two to 
seven feet in breadth and height, diniinisliing, however, as it 
proceeds into the interior of tlie hill. The cave is about 15 or 
20 feet below the incumbent liekl, the surface of which is nearly 
level, and parallel to the stratiHcation of the liinestono, and to 
the bottom of the cave. Its main direction is ESlv luit deviat-' 
ing from a straight line by several yjgzags to tlie right and left 
(PI. XIV. fig. 3) ; its greatest length is from 150 to 200 feet. 
In its interior it divides into several smaller passages, the extent 
of which lias not been ascertained. In its course it is intersc(‘.tod 
by some vertical fissures, one of which is curvilinear, and again 
returns to the cavtf : another has never been traced to its termi- 
nation ; while the outer extremity of a third is probably seen in 
a crevice or fissure that appears on the face of (lu‘ (juarry, and 
which closes upwards before it leaves the body of the limestone. 
By removing the sediment and stalactite that now obstruct the 
smaller passages, a. further advance in them may be rendered 
practicable. Idie lialf corroded fragments of corals, of sjiines of 
ecliini and other organic remains, and the curious ledges oflime- 
stone and nodules of chea t that project along the sides and roof 
of the cave, togetluu' with thej small groove/s and pits that cover 
great iiart of its interior, show that there was a t'wno. wlum its 
dimensions were less than at present; though they fail to prove 
by what cause it was originally produced, 'fhere are but two or 
three places in which it is possible to stand upright, and these 
are where the cavern is interscctcal by the fissures ; the latter of 
which continue open upwards to the iieight only of a few feet, 
when they gradually closi\ and terminate in the body of the 
limestone : they are thickly lined with stalactite, and are 
attended by no fault or slip of either of their sides. Both the 
roof and floor, for many yards from the entrance, are composed 
of horizontal strata of limestone, uninterrupted by the slightest 
appearance of tissure, fracture, or stony rubbish of any kind ; 
but further in, the roof and sides become irregularly arched, 
presenting a very rugged and grotesque appearance, and being- 
studded with pendent and roundish masses of chert and stalac- 
tite ; the bottom of the cavern is visible only near the entrance ; 
and its irregularities, though apparently not great, have been 
filled up throughout to a nearly level surface, by the introduc- 
tion of a bed of mud or sediment, the history of which, and also 
of the stalactite, I shall presently describe. (See Plate XIV. 
iig.2.) 
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The fact already mentioned of the engulphment of the Rical 
Beck, and other ji.djacent rivers, as they cross the limestone, 
showing it to abound with many similar cavities to those at 
Kirkdale, renders it likely that hereafter similar deposits of bones 
may be discovered in this same neighbourhood ; but accident 
alone can lead to such discovery, as it is probable the mouths of 
these caverns are buried under diluvian sand and gravel, or post- 
diluvian detritus ; so that nothing but their casual intersection 
by some artificial operations will lead to the knowledge of their 
existence ; and in this circumstance we also see a reason why so 
few caverns of tliis kind liave lutlierto been discovered, although 
it is probable that many such may exist. 

In all these cases, the bones found in caverns are never mine- 
ralised, but simply in the state of grave bones, or incrusted by 
stalactite; and have no iurther connection with the rocks them- 
selves than that arising from tlie accident of having been lodged 
ill their cavities tit periods long subserpient to the formation and 
consoliclatiou of t1i<‘ strata in which those cavities occur. 

On entering the cave at Kirkdale (sec XIV. fig. ‘2), the 
first thing we observe is a sediment of nnid, covering entirely 
its whole bottom to the average depth of about a foot, and 
(iiitirely ccyvering and (concealing lh(i subjacent rock, or actual 
floor of the cavern. Not a ])arti(de of mud is found attached 
either to the sides or roof; nor is lluuo a tracce of it adhering to 
the sides or u|)por portions of the transverse fissures, or any 
tiling to sugg(?st the idea that it entered througli them. The 
surface of iliis sediinent, when the (cavo was first (nitered, was 
nearly suu>oth and level, excce[)t in those parts wliere its regula- 
rity liad lieen In'okeii by flu? accumulation oi’ stalagmite above 
it, <n rutfied by the dri[)ping of water : its subslancti is argilla- 
ceous and slightly micaceous loam, composed of siuch minute 
pai:i(cl(*s as would easily be suspended in muddy watm*, and 
mixed with nmcli calcaricous matter, that seems to have been 
deudved ill part from the dripping of tluc roof, and in part from 
comminuted bones. 

Above this mud, on advancing some way into the cave, the 
roof and sides are seen to be partially studded and cased over 
with a coating of stalactite, which is most abundant in thcise 
parts where the transverse fissures occur, but in small quantity 
where the n^ck is compact and devoid of fissures. Thus far it 
resembles the stalactite of ordinary cavprns ; but on ti'^ciug it 
downwards to the surface of the mud, it was there found to turn 
oft' at right angles frcjin the sides of the cavcg and form above 
the mud a plate or crust, shooting across like ice on the surface 
of water, or cream on a pan of milk. (See PI. XIV . fig. 2.) Ihe 
thickness and quantity of this crust varied with that found on 
the roof and sides, being most abjiindant, and covering the mud 
entirely where there was much stalactite on the sides, and more 
scanty in those places where the roof presented but little : in 
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many parts it was totally wanting both on the roof and surface 
of the mud and subjacent floor. Great portiop of this crust had 
been destroyed in digging up the mud to extract the bones ; it 
still remained, however, projecting partially in some few places 
along the sides ; and in one or two, where it was very thick, it 
formed, when I visited the cave, a continuous bridge over the 
mud entirely across from one side to the other. In the outer 
portion of the cave, there was a mass of this kind which had 
aeen accumulated so high as to obstruct the passage, so that a 
man could not enter till it had been dug awav. 

These horizontal incrustations have been formed by the water 
which, tricklini; down the sides, was forced to ooze off laterally 
as soon as it came into contact with the mud ; in other parts, 
where it fell in drops from the roof, stalagmitic accuninlations 
liave been raised on its surface, some of wliich are very large, 
but more commonly they are of the size and shape of a cow’s 
pap, a name which the workmen have ajiplied 1o them. There 
is no alternation of mud with any repeated beds of stalactite, but 
simply a partial deposit of the latter on the floor beneath it ; and 
it wars chiefly in the lower part of the sediment above desc.ribed, 
and ill the stalagmitic matter beiu^ath it, that the animal remains 
were found : its substance contains no lilack earth or admixture 
of animal matter, except an iniinily of extremely minute particles 
of undecomposed bone. In the wluile extent ot‘ the cave, only 
a very few large bones liave been discovenul that are tolerably 
perfect ; most of them are brok('u into small angulai* fragments 
and chips, tlie greater jiart of which lay se|)arately in the mud, 
while others werci wholly or partially invested with stalactite ; 
and some of the latter unitt^d witli masses of still smaller frag- 
ments, and cemented by the stalactite, so as to form an osseous 
breccia, of which I liave specimens. 

TJic eflectof this mud in preserving the bones from decompo- 
sition lias been very remarkable ; some that had lain a long lime 
before its introduction wt're in various stages of decomposition ; 
but even in these, the further progress of ilecay appears to have 
been arrested by it ; and in the greater number, little or no 
destruction of their form, and scarcely any of their substance, 
has taken place. 1 have found on immersing fragments of these 
bones in an acid till the phosphate and carbonate of lime were 
removed, that nearly the whole of their original gelatine has 
been preserved. AnalQgous cases of the preservative powers of 
diluvial mud occur on the coast of lissex, near Walton, and at 
Lavvford, near Rugby, in Warwickshire. Here the bones of the 
same species of elephant, rhinoceros, and other diluvial animals 
occur in a state of freshness and freedom from decay, nearly 
equal to those in the cave at Kirkdale, and this from the same 
cause, viz. their having been protected from the access of atmo- 
spheric air, or the percolation of water, by the argillaceous 
matrix in which they have been imbedded ; while similar bones 



1822.] Bones discovered m a Cave at Kirkdale, m Yorkshire. 139 

th^it have lain tlie Barne length of time in diluvial sand, or gravel, 
and been subject to the constant percolation of water, have lost 
their compactness lAid strength and great part of their gelatine, 
and arc often ready to fall to pieces on the slightest touch ; and 
this where beds of clay and gravel occur alternating in the same 
quarry, as at Ivawford. 

The workmen on first discovering the bones at Kirkdale, sup- 
•ijosed them to have belonged to cattle that died by a murrain in 
this district a few years ago, and they were for some time neg-. 
lected, and thrown on the roads with the common limestone ; 
they were at length noticed by Mr. Harrison, a medical gentlc- 
)uan of Kirby Moorsideg ami have since been Collected and 
dispersed among so many individuals, that it is probable nearly 
all tlie specimens will in a lew years be h>st, with the exception 
(»f sucli as may 1)(‘ deposite<l in public collections. IJy the kind- 
ness ami liberality of tlie Ih^hop of Oxford (to whom I am also 
indebted for mv lirst information of the discovery of t his cave), 
ejid of (J. Duncombe, h's(p aiCvl Lady ("liarlotte Duncombe, of 
Duncombe Park, a nearly (’.omplete sttrics of the teeth of all 
these animals has been jaesemted to the Museum at Oxford ; 
while a still hetler collection both, of teeth and bones is in the 
poss('ssion of J. (.libson, Ksq. of Stratford, in Kssex, to whose 
exertiiMis we ow e the [)r('servation of many valuable vsjiecimens, 
and w ho is about to present asmics of them to our public collec- 
tions in kondou. \\h Salmoml, Lsq. also, since T visited Ivirk- 
<lale in December last, has been (mgaged whth much '/eal and 
.ictivity in measuring and exploring new bramdies of the cave, 
and making large collections of the teeth and l)ones, Ifoniwhich 
I understand lie also intends to cnricii oiir piildic cabinets in 
i!n.‘ ineiropolis. I am indebted to him for the amiexed ground 
plan of the cave, and its iiiniiilcations (PI. XI V. lig. Draw- 

ings Mr. Clift, of some cA' the most perfect ol Mr. (jil)soiTs 
sjjccinieiis, have hciui sent to M. Cuvier, lor the new edition of 
his work on fossil animals ; copies of lliese leave been made for 
m< ])y Miss ]\loiland, uml ap[)ear in the annexed plates, wdtli 
many otlicr drawings, for which I am indebted to the ])cncil of 
Miss Duncombe; and tlie Rev. George Young, and Mr. Bird, 
of Whitby, in their History of the fJeology of* tlie coast ot \ork- 
shire, Jiave given engra>ings of some teeth that remain in their 
possession. 

It a})peais that the teeth ami bones which have as yet been 

* Plan of the cave drawn and measured by VC. Salmond, Ksq. The figures within 
the lines express the width ol‘ the cave in feet and inches, tliose outside its licight. Jiotli 
these have been enlarged l)y renioving stones to obtain a passage. 

A. Original slope of the hill. 

IJ. Rubbish tilling the nunith of the cave. 

C. Original entrance of solid rock. 

D. Portion of cave destroyed by quarrying. • 

E* Present entrance of cave. 



*140 Rev, Mr. Buckland's Acfount Fossil Teeth and [Aug. 

discovered in the cave at Kirkdale, are referable to the follow- 
ng 22 species of animals. 

7 Carnivora. — Hyaena, tiger, bear, wolf, fox, weasel, and an 
unknown animal of the size of a wolf. 

4 Pachydermata. — Elephant, rhinoceros, hippopotamus, and 
horse. 

4 Ruminantia. — Ox, and three species of deer. 

3 Rodentia. — Rabbit, water-rat, and mouse. 

4 Birds. — Raven, pigeon, lark, and a small species of duck, 
resembling the anas sponsor, or summer duck. 

The bottom of the cave, on first removing the mud, was found 
to be strewed' all over like a dog kennel, from one end to the 
other, with hundreds of teeth and bones, or rather broken and 
splintered fragments of bones, of all the animals above enume- 
rated 5 they were found in greatest quantity near its mouth, 
simply because its area in this part was most cap-acious ; those 
of the larger animals, elephant, rhinoceros, &c. were found 
co-extensively with all the rest, even in the inmost and smallest 
recesses (see PI. XIV". fig. 3). Scarcely a single bone has 
escaped fracture, with the exception of the astragalus, and 
other hard and solid bones of the tarsus and carpus joints, and 
of the toes. On some of the bones marks may be traced, which, 
on applying one to the other, appear exactly to fit the form of 
the canine teeth of the hyaena that occur in the cave. The 
hyaenas’ bones have been broken, and apparently gnawed equally 
with those of the other animals. Heaps of small splinters, anti 
highly comminuted, yet angular fragments of bone, mixed with 
teeth of all the varieties of animals above enumerated, lay in the 
bottom of the den, occasionally adhering together by stalactite, 
and forming, as has been before mentioned, an osseous breccia. 
Many insulated fragments also are wholly or partially enveloped 
with stalactite, both externally and internally. Not one skull is 
to be found entire ; and it is so rare to fiiid a large bone of any 
kindthathas not been more or less broken, that there is no hope of 
obtaining materials for the construction of any thing like a ske- 
leton. The Jaw bones also, even of the hyaenas, are broken like 
the rest; and in the case of all the animals, the number of teeth 
and of solid bones of the tarsus and carpus, is more than twenty 
times as great as could have been supplied by the individuals 
whose other bones we find' mixed with them. 

Fragments of Jaw bones are by no means common : the 
greatest number 1 sa^ belong to the deer, hyaena, and water- 
rat, and retain their teeth ; in all the jaws both teeth and bone 
are in an equal high state of preservation, and show that their 
fracture has been the effect of violence, and not of natural decay. 
I have seen but 10 fragments of deers’ jaws, and about 40 of 
hyeenas’ (see PI. XV. fig. 2, 3), and as many of rats. The ordi- 
nary fate of the jaw bones, 'as of all the rest, appears to have 
been to be broken to pieces. 
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The greatest number of teeth are those of hyeenas, and the 
ruminantia. Mr. (J^ibson alone collected more than 300 canine 
teeth of the hysena, which at the least must have belonged to 75 
individuals, and they are in the same proportion in other col- 
lections. The only remains that have been found of the tiger 
species are two large canine teeth, each four inches in length, 
and one molar toolh, exceeding in size that of the largest lion 
or Bengal tiger. There is one tusk only of a bear which exactly 
resembles those of the extinct ursus spelseus of the caves of 
Germany, the size of which M. Cuvier says must have equalled 
that of a large horse. Of the wolf and fox there are many teeth, 
and others belonging to an animal which I cannot ascertain : it 
seems to have been nearly allied to the wolf, but the teeth are 
much thinner, and less strong. A few ^aws and teeth have also 
been found belonging to the weasel. Teeth of the larger pachy- 
dermatous animals are not abundant. 1 have information of, 
about 10 elephants’ teeth, but of no tusk; and as very few of 
these teeth exceed three inches in their longest diameter, they 
must liave belonged to very young animals. 1 have seen but 
six molar teeth of the hippopotamus, and a few fragments of its 
canine and incisor teeth ; some of which latter are in the pos- 
session of Mr. Thorpe, of York. Teeth of the rhinoceros are not 
so rare. I have seen 40 or 50, and some of them extremely 
large ones, and apparently from aged animals. I have heard of 
only two or three teeth belonging to the horse. Of the teeth of 
deer there are at least three species, the smallest being very 
nearly of the size and form of those of a fallow deer, the largest 
agreeing in size, but differing in form from those of the modern 
eik ; and a third being of an intermediate size, and approaching 
that of a large stag or red deer. I have not ascertained how 
many species there are of ox, but apparently there are at least 
two. But the teeth which occur perhaps in greatest abundance, 
are those of the water-rat ; for in almost every specimen 1 have 
c.ollec.ted or seen of the osseous breccia, there are teeth or 
broken fragments of the bones of this little animal mixed with, 
and adhering to the fragments of all the larger bones. These 
rats may be suoposed to have abounded on the edge of the lake, 
which 1 have s lown probably to have existed at that time in this 
neighbourhood : there are also a few teeth and bones of rabbits 
and mice. 

Besides the teeth and bones already described, the caVe con- 
tained also remains of horns of at least two species of deer. 
One of these resembles the horn of the common stag or red deer, 
the circumference of the base measuring 9^ inches, which is 
precisely the size of our largest stag. A second measures 7^ 
inches at the same part, and both have two antlers, that rise very 
near the base. In a smaller species, the lowest antler is 3^ 
inches above the base, the circumference of which is 8 inches. 
No horns are found entire, but fragments only, and these appa- 
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Tently gnawed to pieces like the bones : their lower extremity 
nearest the head is that which has generally escaped destruction : 
and it is a curious fact, that this portion of all the horns I have 
seen from the cave shows, by the rounded state of the base, that 
they had fallen off by absorption or necrosis, and been shed 
from the head on which they grew, and not broken oft’ by 
'violence. 

It must already appear probable, from the facts above 
described, particularly from the comminuted state and appa- 
rently gnawed condition of the bones, that the cave at Kirkdale 
was, during a long succession of years, inhabited as a den by 
hyaenas, and that they dragged into its recesses the other animal 
bodies whose remains are found mixed indiscrirninateiy with 
their own; and this conjecture is rendered almost certain by the 
discovery I made, of many small balls of the solid calcareous 
excrement of an animal thvit had fed on honeS;, resembling the 
substance known in the old Materia Medica by the name of 
alburn grmcum : its external form is that of a sphere, irregu- 
larly compressed, as in the faeces of slieep, and varying from 
half an inch to an inch in diameter; its colour is yellowish- 
white, its fracture is usufdly earthy and compact, rescaiibling 
steatite, and sometimes granular; when compact, it is inter- 
spersed with minute cellular cavities : it was at lirst sight recog- 
nised by the keeper ot* the Menagerie at Exeter Change, as 
resembling both hi foiui and appearance, the foces of the spot- 
ted or Cape Ilyaaia, which he stated to bo greedy of bones, 
beyond all other beasts under his care. This information I owe 
to Dr. VV^ollaston, who has also made an analysis of the sub- 
stance under disciissioii, and linds it to be composed of the 
ingredients that might be expected in bocal mailer derived from 
bones, viz. phosphate of lime, carbonate of lime, and a very 
small proportion of the triple phosphate bt ammonia and mag- 
nesia; it retains no animal matter, and its originally earthy 
nature and afiinity to bone will account for its perfect state 
preservation. 

I do not know what more conclusive evidence tlian this can 
be added to the facts already enumerated, to show that the 
hyamas inhabited this cave, and were the agents by which the 
teeth and bones of the other animals were there collected ; it 
may be useful, therefore, to consider, iii this part of our inquiry, 
what are the habits of modern hyajuas, and how far they illus- 
trate the case before us. 

The modern hyaena (of which there are only three known 
species, all of them smaller and different from the fossil one) is 
an inhabitant exclusively of hot climates ; the most savage, or 
striped species, abounds in Abyssinia, Nubia, and the adjacent 
parts of Africa and Asia. The less ferocious, or spotted one, 
inhabits the Cape of Good Hope, and lives principally on car- 
rion. In bony structure the latter approaches more nearly than 
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the former to the fossil species : to these M. Cuvier adds a third, 
the red hymna, w^ich is very rare. 

The structure of these animals places them in an intermediate 
tilass between the cat and dog tribes ; not feeding, like the 
former, almost exclusively on living prey, but like the latter, 
being greedy also of putrid flesh and bones : * their love 
of putrid flesh induces them to follow armies, and dig up 
human bodies from the grave. They inhabit holes which they 
digin the earth, and chasms of rocks ; are fierce, and of obsti- 
nate courage, attacking stronger quadrupeds than themselves, 
and even repelling lions. Their habit of digging human bodies 
from the grave, and dragging them to their don, and of accumu- 
lating around it the bones of all kinds of animals, is thus 
described by Ihisbequius, where he is speaking of the Turkish 
mode of burial in Anatolia, and their custom of laying large 
stones upon their graves to protect them from the hysena^.. 

Ilyiena regionibus iis satis frequens ; sepulchra suffodit, extra- 
hit<jue cadavera, portatcpie ad suaiii spolimcam 5 jiixta quain 
videre est iiigciitciii cuinulum ossiuni hiimanorum ‘ vetcrinario- 
rum,i' ct reliquorum omiie genus aniinaliuui/’ (Busbeq. Epist. 
1. Leg. Turc.) Brown, also, in his Travels to Darfur, flescribes 
the hyicnas^ manner of taking off their prey in the following 
words : — “ They come in herds of six, eight, and often more, 
iutotlH^ ^illagcs at night, and carry olf with them whatever they 
are able to mvister ; they will kill dogs and asses even within the 
enclosure of houses, and fail not to assemble wherever a dead 
camel or other animal is thrown, which, acting in concert, they 
somcliincs drag to a prodigious distance.’' SSparman and Pen- 
nant mention that a single hyama has been known to carry off* a 
living Ilian or woman in the vicinity of the Cape. 

Tlie strength of the hya na’s jaw is such, that in attacking a 
dog, he begins by biting off his leg at a single snap. The capa- 
city of liis teetli for such an operation is sutticienUy obvious from 
simple inspection, and had long ago attracted the attention of 
the early naturalists ; aiid, consistent with this strength of teeth 
and jaw, is the state of tlie muscles of his neck, being so full 
and strong, that in early times this animal w as fabled to have 
but one cervical vertebra. They live by day in dens, and seek 
their prey by night, having large prominent eyes, adm^ted, like 
those of the rat and mouse, for seeing in the dark. To animals 
of such a class, our cave at Kirkdale- would afford a most 
convenient habitation, and the circumstances we find developed 
in it arc entirely consistent with the habits above enumeratecr. 

It appears from the researches of M. Cuvier, that the fossil 

* It is quite impossible to mistake the jaw of any species of hyaena for that of the wolf 
or tiger kind ; the latter having three molar teUh only in the lower jaw, and tlie former 
seven ; while all the hyana tribe have four. (See Plate XV. fig. J , ‘i, ‘1.) 

+ Veterinam bestiam jumeiitum Cato appcllavit a vehendo : (quasi vchetcriniis vel 
veterinus.) Pomp. Fest. 
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.by«ena was nearly one-third larger than the largest of the modem 
8l>ecies; that is, the striped or Abyssinian; but in the structure 
of its teeth, more nearly resembled that of the Cape animal. 
(See Plate XV. fig. 1, 2, 3.) Its muzzle also was shorter and 
Stronger than in either of them, and consequently its bite more 

S owerful. The length of the largest modern liyiena noticed is 
ve feet nine inches. 

The fossil species has been found on the Continent in situa- 
tions of two kinds, both of them consistent with the circum- 
stances under which it occurs in Yorkshire, and, on comparing 
the Jaws and teeth of the latter with those of the former engraved 
in M. Cuvier’s Recherches sur les Ossements Fossiles, I find 
them to be absolutely identical. The two situations are caverns 
and diluvian gravel. 

1. In Franconia, a few bones of hyeena were found mixed with 
those of an enormous number of bears, in the cave of Gailen- 
reuth. 

2. At Muggendorf, in a similar cave. 

3. At Bauman, in ditto. 

4. At Fouvent, near Gray, in the department of Doubes, 
bones of hya?na were found mixed with those of the elephant 
and horse in a fissure of limestone rock, which, like that at Kirk- 
dale, was discovered by the accidental digging away of the rock 
in a garden. 

5. At Canstadt, in the valley of the Necker, A. D. 1700, 
hysenas’ bones were found mixed witli those of the elephant, 
rhinoceros, and horse, and with rolled pebbles, in a mass of 
yellowish clay. 

6. Between Hahldorf and Reiterbuck, on the surface of the 
hills that bound the valley of Eichstadt, in Bavaria. These 
were buried in a bed of sand. 

The four first of these cases appear to have been dens, like 
the cave at Kirkdale ; the two latter are deposits of diluvian 
detritus, like the surface gravel beds of Faigland, in which simi- 
lar remains of all the other animals have been found, excepting 
hysenas. 

It has been observed when speaking of the den, that the bones 
of the hytenas are as much broken io pieces as those of the 
animals that formed tlieir prey ; and hence we must infer that 
the carcases even of the hymnas themselves w’ere eaten up by 
their survivors. Whether it be the habit of modern hymnas to 
devour those of their own species that die in the course of 
nature ; or under the pressure of extreme hunger to kill and eat 
the weaker of them, is a point on which it is not easy to obtain 
positive evidence. Mr. Brown, however, asserts, in liis^ journey 
to Darfur, “ that it is related of the hymnas, that upon one of 
them being wounded, his companions instantly tear him to pieces 
and devour him.” It seems, therefore, in the liighest degree 
probable, that the mangled relics of hymnas that lie indiscritni* 



1822 .] Bones discovered in a Cave at Kirkdald, in Yorkshire. 

nately scattered and equally broken with the bones of other 
animals in the cave of Kirkdale, were reduced to this- state )jy 
the agency of the Surviving individuals of their own species. 

A large proportion of the hyaenas’ teeth bear marks of extreme 
old age, some being abraded to the very sockets, and the majo- 
rity having lost the upper portion of their coronary part, and 
having fangs extremely large : these probably died in the den 
. from mere old age : and if we compare the lacerated condition 
of the bones that accompany them, with the state of the teeth 
thus w'orn down to the very stumps, notwithstanding their pro- 
digious strength, we find in the latter the obvious instruments 
by which the former were thus comminuted. A great number 
of other teeth appear to have belonged to young hyaenas, for the 
fangs are not developed, and the points and edges of the crown 
are not the least worn dow n. I have a fragment of the jaw of an 
hyajna which died so young, that the second set of its teeth had 
not been protruded, but were in the act of forming within the 
jaw. Others are in various stages of advancement towards- 
maturity ; and the proportion of these is too great for us to 
attribute them to animals that may have died in early life from 
accident or disease. It seems more probable, and the idea is 
confirmed by the above statement of Mr. Brown, and by the 
fact of the hyaonas’ bones in the den being gnawed and broken, 
to pit ces equally with the rest, that they were occasionally 
killed and devoured by the stronger individuals of their own 
species. 

But besides tlie evidence their teeth afford to show that the 
animals died at various periods of life, they present other 
appearances (and so likewise do the hones), of having passed 
through different stag(*s and gradations of decay, arising from 
the diiFerent length t)f time they had lain exposed in the bottom 
ot the den, before the muddy sediment entered, which, since its 
introduction, has preserved them from further decomposition. 
This observation applies eq.ially to all the animals. T have por- 
tion of bone and teeth tliat are so much decomposed as to be 
ready to fall to pieces by the slightest touch ; these liad proba- 
bly lain a long time unprotected in the bottom of the den ; 
others still older may have entirely perished ; hut the majority 
both of teeth and fragments of hone are in a state of the highest 
preservation ; and many thousands have been collected and car- 
ried away since the cave was discovereij. In all cases the 
degree of decay is equal in the teeth and jaw bones, or frag- 
ments of jaws, to which they are attached. 

( To be continued,') 
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Article VIII. 

On Diaspore. 13v J. G. Children, Es(J. FRS. See. 

(To the Editor of the Annals of Philosophy.) 

DE.\R SIH, Brithh Museum, July 24, 1822. 

iN the third volume (New Series) of the Annals of Philosophy, 
p. 433, Mr. G. B. Sowerbyhas published his discovery of a new 
variety of Diaspore, together with some experiments which I 
made, at his desire, on a portion of it by the blowpipe, and in 
the following volume, p. 17, your brother, Mr. W. Phillips, with 
his usual ability, has described the crystalline form of a similar 
substance in the possession of Mr. !S. L. Kent, a fragment of 
-which I have also examined, and am satisfied of its identity with 
the former. 

I have subsequently submitted the mineral to a further analy- 
sis, and, I believe, the results as stated below, are a pretty near 
approximation to the truth, though the quantity on which I 
operated was necessarily small, notwithstaiKling Mr. Sowerby’s 
liberality, who woidd ^Yillingly have furnished me with larger 
portions of this very rare substance, had I thought it right to 
consent to the sacrifice. 

The quantity of wuiter was ascertained by heating the mineral 
to redness, in which operation pure water only was given olF, 
The heated portion w'as fused with about eight times its w'eight 
of borax, the mass dissolved in diluted muriatic acid, and the 
whole precipitated by carbonate of potussa. The precipitate, 
well washed, was collected from the filter while in a moist state, 
and treated with a solution of pure potassa, w’hich left the oxide 
of iron untouched ; and, lastly, the alumina was separated from 
the alkali by muriate of ammonia. 

The use of borax for the fusion of aluminous stones was, I 
believe, first recommended by Mr. Chenevix, and is the best 
flux for .such minerals that 1 am acquainted with ; but in the 
subsequent precipitation of the alumina from its solution in the 
muriatic acid, by carbonate of potassa, it is necessary to concen- 
trate the solution by evaporation (for the glass requires a rather 
large quantity of huid to dissolve it), or a considerable propor- 
tion will escape the action of the precipitant, even though boiled, 
r was nearly led into a serious error by not being aware of this 
circumstance. 

It is stated, in Mr. Sowerby’s communication, that the test of 
boracic acid and iron before the blowpipe gave no trace of the 
.presence of a phosphate in the mineral ; and I equally failed in 
detecting any, by treating a small portion with soda and .silica, in 
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the manner used by Berzelius in his excellent analysis ofWavel- 
lite. I also made* a separate experiment to ascertain if the 
diaspore contain an alkali, by fusing it with nitrate of baryta, 
but of this also I could discover no trace. The result of my 
analysis conducted as above gave 


Alumina 76‘0f'> 

Protoxide of iron 7*78 

Water 14-70 

Loss . P46 


100-00 


Perhaps the true proportions 

mav be : 

j 

Etjuiviilcnt.s. 


Alumina 

, . 7G-923 = 20 = 

300 

Protoxide of iron. . . 

. . 7'(i92 = 1 = 

36 

Water 

.. 15-385 = 8 = 

72 


100-000 

468 


Lelievre^s diaspore is accompanied by a dark coloured sub- 
stance, which has been supposed to be a mere variety of the 
lig]i(< I*, but by the following experiment, on a minute portion 
furnislicd by Mr. Sow erby, bclbre the blowpipe, that does not 
appem' to be the case. 

In the ?/iatrass, if freed from (he true diaspore, the assay does 
not decrepitate. Its dark brown (almost black) colour becomes 
rather liglitcr, and it gives oft' a large quantity of water. Alone 
in the forceps it does not fuse. The lieated fragment does not 
brown moistened turmeric paper. 

Wi/h soda, on platina wire, in the oxidating flame, it gives a 
light <»paqu<’ dirty^browui globule. In the reducing flame, the 
colour is darker, and somewhat inclining to bottle-green. 

Oti platina foil, wutli soda and nitre, it gives no trace of man- 
gar^ese. 

With bornXy on platina wire, in the oxidating flame, fuses 
slowly into a perfectly transparent glass, deep orange-red wkile 
hot, fine yellow when cold, and which does not become opaque 
by flaming. In the reducing flame, the colour of the globula 
changes to bottle-green. 

With Halt of 'phosphorus, on the platinaVire, in the oxidating 
flame, it dissolves slowly, but perfectly, into a diaphanous glass 
of a tine deep orange colour while hot, w4iich, on cooling, 
becomes lemon-yellow% and when quite cold is colourless. In 
the reducing flame the assay presents the same phenomena. 

A portion of the pulverised assay treated with a drop of nitrate 
of cobalt on charcoal, in the us\ial manner, gave a black 
mass. 

Vauquelin’s analysis of Lelievr6"s diaspore gave 

L 2 


4 
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Alumina 80 

Iron I . . . . 3 

Water 17 


<}uantities that are not reconcileable to equivalent proportions.^ 

Yours truly, 

John George Children. 


Article IX. 

Analyses of Books. 

Memoirs of the Astronomical Society oj London. Vol. I. 

London. 1822. 

Those anticipations in which we ventured to indulge, when 
announcing the formation of the Astronomical Society, the con- 
tents of the present volume have fully justified. Tlie list of its 
members comprehending names unquestionably the most distin- 
guished among the scientific, and the well-known zeal of many 
in the practice of astronomy, gave assurance that numerous 
valuable communications would soon be presented to it. From 
the distinction which has been acquired by the artists of this 
country in the construction of astronomical instruments, it might 
naturally be expected that practical contributions of this descrip- 
tion would frequently appear ; and accordingly among these 
memoirs, the first and second convey the results of tlie ingenious 
labours of Troughton and Dollond ; the former giving an 
account of the repeating circle, and of the altitude and azimuth 
instrument ; describing their different constructioiivS, the manner 
of performing their principal adjustments, . and how to make 
observations with them, together with a comparison of their 
respective advantages;” and the latter oft'ering the descrip- 
tion of a repeating instrument upon a new construction.” 

That the repeating circle, introduced for the correction of 
imperfections in the art of dividing, should not be approved by 
Mr. Troughton, wdio has so greatly advanced that art, and stiU 
so actively labours to perfect it, cannot occasion any surprize. 
Even its form and general appearance are objected to by him, 
for it is stated to be of all the instruments subservient to geo- 
desy and astronomy, the most uncouth and unsightly.” He 
adds, the whole of the effective parts are placed on one side 
of its single supporting pillar, and on the other a weight almost 
equal to the instrument, is placed for the purpose of keeping it 
in equilibrio. But ugliness* is not the worst thing that attends 
this unavoidable combination ; for it renders the instrument 
lop-heavy, tottering, and w^eak. In these respects, the azimuth 
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circle is very much superior. The whole of its fabric is regular 
and self-balanced ^ the upper circle being supported like a transit 
upon two columns is thus rendered firm and steady. Respect- 
ing sij^litliness, I think the man of taste would, in the different 
forms it has appeared under, pronounce it agreeable, 1 dare not 
say beautiful ; and here I may be allowed to remark, that the art 
of instrument making, as a matter of taste, is far behind many 
others. In this country indeed at the beginning of the art^ 
instruments were adorned with the flourish of the engraver, 
chaser, and carver (now long out of fashion) ; but these are not 
the beauries whicli I mean ; those of uniformity of figure and 
just pro|K)rtions are alone what 1 have in view ; and I cannot for 
a moment think that these are at all incon.sistent either with 
strength or accuracy. Through the whole of this paper, every 
reader will have seen that 1 am an advocate for the altitude and 
aziiiiiiUi instrument, and 1 have made no endeavour to conceal 
it ; yet if I Imve said more for it than it deserves, or given to the 
repeating circle less than its due, it is u thing I am quite nncou- 
scions of.^^ How different is the opinion of the celebrated Biot 
respecting this <legraded instruinent, the following quotation 
from the Traite Klementairtj d’Astronomie Physiqiu^ will sliow : 

J/eiT(air des divisions est done comme iiulle dans les observa- 
tions faites ail cercle. II est impossible quYdle soit aussi rigou- 
rouscinout detruite dans Ics plus grands instrumoiis s’ils iie sont 
pas repoli tours. Jamais /'addresse de tarlhle ue peat coaler tm. 
proetde uuUhcnialiqaeJ' (Tome 1, cliap. xx. p. 278, Edit. 
Secondo.) Should Mr. Troughton candidly and attentively 
peruse tlie elaborate disquisition, entitled, Description ct 
(Jsages (lu (Jercle repeiiteiir,’^ lie may he induced to discard the 
predictions which he has advanced in the concluding paragraphs 
of his essay. As it was the rudeness and inaccuracy oi divid- 
ing wliicli brought this instrument into existence, we should 
think that as ilie art liecomes cultivated, it will fall into disuse. 
Til e ait in this country is sufUciently advanced to set re[)eating 
insiruments aside ; and if I am rightly informed, several Ibrcigii 
artists are at this time pursuing the course of its improvement, 
in which they liad for many years been impeded by circum- 
stances which scienc.e could not controul. It is, therefore, my 
opinion, that as the division of instruments becomes generally 
iinproved, so will the repeating circle hasten to its dissolution ; 
and, perhaps, on account of the great services which in its time 
it has rendered to astronomy and geodesy, some future age may 
be induced to chaunt its requiem.'^ 

The repeating instrument, of which the construction is described 
in the second memoir, was finished iu Jaii. 1819, and is stated 
by Mr. Dollond to be applicable to all the uses where vertical 
and horizontal angles are required be taken. It may be sujBi- 
cient for our present 'purpose to point out the novelties by which 
it is distinguished. Vhe first novelty is the transverse or transit 
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axis. By this construction, the telescope is rendered indepen- 
dent of the plane of the circle, and by the length of the axis is 
impelled to move in a truly vertical plane ; and by reVersin^ the 
axis, the line of collimation may be perfectly verified. This, 
therefore, renders it also a good instrument for observations in 
right ascension. The second novelty is the appliceitioii of the 
two small levels or finders, which aftbrd a very great convenience 
when repeating zenith distances ; as by this application the 
telescope can be readily jdaced to those distances each time 
the instrument is reversed without the aid of a divided circle. 
There is also a novelty applied to the lantern which will be found 
extremely convenient. It consists of two plates of brass, liaving 
a square hole in each ; these plates arc moved in contrary direc- 
tions by rack and pinion; and by this contrivance the observer 
is enabled to regulate tlic liglit in imy pioportioii that may be 
required. There is also an entirely n(‘w application, wliich will 
be extremely advantageous when takiiig hori/.ontal angles. This 
is the level which is api)lied to the ])riiici]3al horizonted circle, and 
wliich in every respect answers the purpOvS (3 of a second teles- 
cope, while it Is much more convenient, as tlie observer can 
instantly perceive the least possible motion of the circle without 
the necessity of changing his ])osition ; and if it should l)e 
required to take horizontal angles at night, the advantage will 
be very considerable. There is, lastly, a new appendage which 
will be found very useful when repeating the vertical angles. It 
consists of two arjus fitted to the lower cad of the centre that 
belongs to the horizontal circle, and lias a motion sulliciently 
tight to keep it at tlie plaee to which it is set. \V lien the teles- 
cope is presented to the object for observation, one of tliese arms 
is brought to coincide with a projecting jjiece in the triangular 
frame, and when the inslrimieut is turned half round bv ])iingino' 
the other or opposite arm to coincide with the same projecting 
piece, the object will be again in the field of view of tlic telescope. 

In the tlilrd memoir, iNlr. Francis llaily d(^tails A Alcthod 
of fixing a 'iVansit Instrument exactly iii the Meridian.’' This 
zealous and distinguished uiathematiciau and astronomer, 
recommends, that wlien the trapsit. iiustrunient is placed nearly 
in the plane of the meridiau, its accurate adjustment should he 
completed l)y observing the culmination ol any two stais differ- 
ing from each other considerably in detdination. By this method, 
the necessity of liaving a building constructed, so as to command 
an uninterrupted view of the meridian 1‘rom the nortlicrn to the 
southern horizon is avoided, since it may be successfully prac- 
tised with portable instruments placed on the inner side of a 
window having a range of above 70^ in altitude, or on the outer 
side, where they may be directed even to the zenith. The 
stars which should be chose^ii for the purpose,^’ Mr. Baily says, 
are those which differ at least 50 degrees from eacli other in 
declination, but the nearer that difference approaches to 90 



7822.] Memoirs of the Aslrondmcal Society, Vol, 1. 151 

degrees, the more correct will be tlie results. Their right ascen- 
outhe contriiry, must be as near as possible to each other, 
a circumstance which will moreover prevent the possibility of 
any error arising from a variation in the rate of the clock during 
the interval of the observations.” Passing over the mode ol' 
computing the useful table of declinations with wliich the pvipcr 
concludes, we shall copy one of the two examples ol’its use and 
application, and of the mode of operating in siudi cases: On 

July 1, l‘S19, I placed my transit instrument nearly in tlie meri- 
dian ; and in order to ascertain how much it deviated from the 
true meridian, I ol)served the* two stars y Iji/zyc ami t Sa^yi/ /fwii. 
The passage of the former w as observed at i ami of 

the latter at 18^' . 5b'' . 4'V^ siderial time. I’iie aj)[)arent riglit 
ascensions (af those stars on tluir day were 18‘‘ w 5‘i^ • iu\d 

18‘‘ . 55^ respectively ; and tluar decrmalions were 52'^, 


and 

. 

5. ’/ S ; 

consctpie 

ntly the operation will si and thus 

/R" = 
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whence (5/ 'f — d ,dl) =■ — 2'^, 7. 'fliis valae being negative, 
sliows that the deviation is to tlie west : and in order to deter- 
mino llu‘ (piantity of the deviation, we must take tlm sum of tin* 
declinations (or t.lie dilfereuce ol'tlie polar distances ) of the two 
stars, whudi in lids (‘aso is orpial to . 22"'; or I’or the sake of 
roumi immhei’s, e.|ual to and the d<‘cli))a.tion of 7\ (or the 

iiorthc'rn star) is about. 22 ’. Conse([U(‘iitIy againsi. the iiiiuibcr 
()0, anid umU'r the column headed 22 we slr.ill (ind i*22 ; which, 
beiiiu wndtiplns! l>y — 2"57, wdl give — 2'',75 for the <!eviatien 
'd.‘ the instnmunl in lime; and this liiultiolic d !)V 15 will odve 

I V 

— 5‘'‘'",2 tortile deviatioci iiw/;c viostcu’lyd' 

T.he Importam.'A* of micrometers in tlie practice, of asta-omamical 
ol.)scrvaiioii is s(j great, that thedr im[)rovement c.rm.'.tit uted 
an object of (umtinual interv^st to the [)ld!osop[iicai urlist. bioui 
tin uninterrupted attention, numerous suggestions ha\ e arisen; 
and tJic lU'.v. William i^earson, Ijv Ins extensive in' estigations, 
contained in the fourth, fifth, and sixth memoirs, lias contributed 
in a high degree to the adiancement (dd.lds valuable appcJidagc 
to llu,’ t(descope. Tv.) dclad a method of measurii\g small angles 
that lias for its basis that singular property of s^.wi iad cryslalli/ed 
bodies, (loitu/c rcfr(U'lio)t, is tluj purpose of the first of tlieso 
essays, entitled “ On the Doubly-Rctnicting Projjerly of Hock 
Crystal, considered as a Principle of Micrometrical Measure* 
meiits wlien applied to a Telescojie.” The iiigcnious author 
candidly states, that the Ablie Rodion, about the year 17^2, dis- 
covered, and first made known, a method of* com[)oiimlijig two 
prisms of rock crystal in such a manner that any small object 
seen through them ajipeared double, and the coiistunl angular 
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distance thus formed was made the ground-work of a microme- 
trical telescope. Of this original instrument, not described in 
any English work, an account is given ; and the improvements 
consequent upon the discoveries of Malus, Arago, and Lenoir, 
are successively noticed. 

But before tlie doubly-refracting prism can be rendered useful 
in measuring small angles. Dr. Pearson states that the constant 
angle which it measures, as viewed by the unassisted eye, must 
be accurately known ; and also the magnifying power of the 
telescope as used with it; for on these data, the accuracy of the 
measure taken by this method entirely depends. The reinaiiider 
of the memoir is accordingly devoted to a consideration of these 
two necessary objects. As a specimen of the manner of con- 
ducting these investigalions, the secoiid nu'thod of determining 
the constant angles of the prisms may be transcribed. “ The 
prisms were now applied in sm'cessiou to the small caj) at the 
eye end of the telescope of4o-7/> inches, will) the view of mea- 
suring the distance between the centres of the same disc tliat 
had been used with the prisms in the ca]> of the object end. In 
the first position, all the three sj)id(n‘'8 lines were doubled ; vi/. 
the horizontal one and the two vertical ones. But turning the 
cap wdiich held the prism round a little, brought the two images 
of the horizontal line into one, while it o))on(!d liie other images 
or lines wider apart: a little motion given to the screw, however, 
soon brought the s('C(jnd and third lines into one strong black 
lino, and left the first and fourtli more faint, at ecjual distances 
to the right and left. In this situation I found 1 liad obtained 
the measure of the angle wonted ; for the second line of the first 
image was become coincident with the first line of the second 
image ; and the distance of eitlier of the extreme lines from th(^ 
strong black one in the middle was the ([uantily of' tlui measured 
angle, as indicated by the m crometer. The same thing was 
tlone at the otlier side of the micrometer’s zero, and a nuian of 
the two measures gavii the true one without any index error. 
This process is as simple as accurate. Wlieii any prism is 
screwed into its place, the two images of the horizontal line must 
first be brought into one strong line, and then the two or four 
images of the coincident or separated lines (as the case may be) 
must be brought nicely into three, of which the middle one will 
be always much darker than either of the others l)y reason of 
there being then two images occupying the place of one. It isj 
indeed astonishing with what degree of precision the small 
of any prism may be taken in this way ; and what at first was 
not suspected, the micrometer indicaled the same cpmntity, to 
whichever ttilescope it was thus applied with any prism, or 
even when it was detacVied from the telescopes altogether.^’ 
Respecting the determinatiovi of the magnifying power of the 
telescope, the second of tlie objects before alluded to, the follow- 
ing quotation may suffice: It has already been said, that if the 
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constant angle of any prism be divided by the power of the 
telescope to whicli»it is applied as a double image micrometer at 
the eye end, the quotient will be the measure of the angle, sub- 
tended by a line joining the centres of the two images of the 
objects observed. Therefore if the natural con.stant angle of any 
prism be divided by the measure obtained with any given pow'er, 
the quotient will be that power, the consUint angle being a (juan- 
■ ity always equal to the product of any j)Ower by its correspond- 
ing measure.” 

{To he coni lull ill.) 


Articli: X. 

Vi'occcdings of P/fi/osop/iicdl Socir/n‘s, 

HOY A I. soc'ii:tv. 

On tile ultiniuto Analysis of Animal and \ ci;etabl(i Sub- 
si ances, by Andrew Ure, iM D. FRS. 

On the Analysis of Sea AVater, by Alexander Marcet, Ml). 

ms. 

In I Ills ])a])er, the whole of which was not ix^ad, Dr. Marcet 
shows that tlu‘, waters oi’ the ocean do not contain mercury, as 
Jias been supposiHl, and that nuuiale of ammonia is a constant 
ing;re(lieiit . 


Article XI. 

iMc IN rKuno i.nck, and N( 

CON N 1 : c V 1 ; n w rn i s c 1 1 . n c i: . 

L lljulrlodidc nj Carhon. 

lathe Philosophical Transactions for !82l, Mr. Faraday described 
a compound of iodine and oleiiant gas, but he liad not at that time 
the means of ascertaining its composition. Since that period he has 
obtained it in greater (juantity, and analyzed it. Four grains were 
passed in vapour over heated copper in a green glass tube ; iodide ot 
copper was formed, and pure olefiant gas evolved, wliich amounted to 
1-87 cubic inch. As 100 c. i. of olefiant gas weigh about 80* In grs. 
1*37 c. i. will w(}igh 0 113 gr. Now 4 grs. — 0*413 leave 3*587 
iodine, and 3*5S7 : 0*413 1 17*75 : 13*55 nearly- Now 13*55 is so 

nearly the number of 2 atoms of olefiant gas that, according to Mr. 
Faraday, the substance may be considered us composed of 


1 atom of iodine 

2 atoms of olefiant gas, 


117 75 
13*4 
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and is, therefore, analogous in its constitution to the compound of 
chlorine and olefiant gas, sometimes called chloric ether. — (Institution 
Journal.) 

II. General Beturn of Copper raised in Great Britain and Ireland in One 
Year ending June 50j 1 822. 

Tons. 


Cornwall 9110 

Ireland, and sundry parts of England, sold 

at Swansea fi88 

Devon 592 

Sundry ores purchased by private contract. . IvSl 
Anglesea (probably) GOO 


10811 

Produce of Copper Ore in Cornwall in Six MoiUiis ending June 90, 
1822, from G7 niiues, J2125 tons. 


Particulars of the 

six principal 

mines. 


Ore. 

Copper. 

(Consolidated Mines .... 

(uT2 

tons 575 tons 

Dolcoath 

.... 51 4 () 

952 

United Mines 

.... V,‘M‘2 

919 

Wheal Abraham, <Jv;c.. - . 

.... -1117 

902 

Pembroke. 

9215 

95 1 

Treskerbv 

2371 

219 


252()9 

2()i2 

GI other mines 

2GHG2 

2991 


52125 

t f ty c> 

X t\r} 


Produce of the ores, per cent. 

Average price of co[)[)er, lOS/, 15.v. per ton. 

III. All radian of ?il<:isl?crc ey Perijxlde of Copper. 

According to M. Hcjrzclius, tin’s oxides attracts [lie lunnidity ol’the 
atmosphere very vaindly : it is reduced so r(‘adliy in hydrogen gas that 
if a piece be strongly heated, but not to redness, and put into a botth' 
of the gas, the oxide takes fire, and is reduced, and water trickles down 
the sides of the vessel. According to the weight lost in this mode of 
reduction, peroxide of copper appears to be composed of 

Copper lOO’O 

Oxygen 2.5*272 

• (Aiinales de (Uniiile). 

IV. Jnjluenec of Green Fruits upon the. ylir. 

M. Theodore de Saussurc has given the following as the results of 
his experiments on this subject : 

Green fruits have the same influence as leaves upon the air both in 
sunshine and darkness ; tlieir action differs only in intensity, which is^ 
greatest in the leaves. During the niglit the^ cause the oxygen of 
their atmosphere to disappear, and they replace it by carbonic acid 
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gas, part of which they absorb ; this absorption is generally less in the 
open air than under a receiver. 

In the dark they aosorb more oxygen, when green, than when they 
are becoming ripe. During their exposure to the sun, they extricate, 
cither wholly or partially, the oxygen of the carbonic acid they absorb 
during the night, and leave no trace of this acid in their atmosphere. 
Several iriiits, detached from the plant, thus add oxygen gas to air 
which contained no carbonic acid. When their vegetation is very 
feeble or languid, they corrupt the air under all circumstances, but 
less in the sun tlian in darkness. 

Green fruits detached from the plant, and exposed to the succes- 
sive action of night and the sun, alter the air but litlle either in purity 
or volume; the slight variations observable in this respect depend 
eilher upon their greater or less power of forming carbonic acid, or 
upon tiieir composition, wliich is modified by the degree of their matu- 
rity ; the.s green grapes appe^ar lo assimilate a small (jiiantity of the oxy- 
gen of the carijonic acid wliich they form in the air that they vegetate 
in night, and day ; while grapes which arc nearly ripi*, exhibit in their 
atmosjihere entirely during the day, the oxygen ol'tlie acid whieli they 
produced in darkness, if there be no mistake in this result, wliich w^as 
not strongly inarkcal, hut constant in all my experiments, it denotes tlui 
pass.ige irom tlic acid to the sweet slate, indicating that the acidity of 
green fruits tends to lix the oxygen gas of the atmosphere, ami that 
this acidity disappears when the iVuit imbibes only carbon from the air 
or cariioiilc acid. 

(iiH'cn fruits decompose, either totally or in part, not only tlie car- 
bom\‘ acid wliicli they have piroduced during the night, but also that 
w hieh is iirtlluaally addl'd to tlieii atmosphere. W hen the laltia* expe- 
riment is made with watery IVuits, and which, such as apples and 
grapes, i volvi* the acid gas slowly ; they arc observed to absorb^ in 
tlie sun, :i iiuich greatc'V portion of gas than an eipial ijuantity of water 
wmild ho in n similar mixture. They afterwards disengage the oxy- 
gen .n‘the ahsoi’bi’d iicid, and tlius apimar to form it in their interior, 
'flieir powder of decomposing carbonic acid becomes weaker as they 
ripen. 

During vegetation, they absorb the oxygen and hydrogen of water, 
depriving it of its iluid tbnn. 'Jdu se results are Ireipoently nnobserv- 
abie, excepting when the volume of air exceeds that ot the Iruit LU) or 
Aif times, tuul tlie heating action of the sun is much weakened: if these 
precautions be neglected, several triiit.s corrupt the air, even in tlic 
sun, by forming carbonic acid with tlie surromuling oxygen; but still, 
in thi* latter case, the mere coiigiarison of their elfect in the dark, with 
that which fliey produce under the successive iidhience ofniglit and of 
the sun, shows that they decompose carbonic acid. . 

The ddtercnccs of AI. Herard's results <md mine are principally 
derived from the cireunistance of hi.s having enclosed the iViiits in a 
space not exceeding six or eight times their volume, wliich was too 
small, to prevent their suH’ering from the proximity or contact of the 
sides of l!ie receiver heated by the sun. Some succulent plants resist 
this trial, and my results with the cudusy may have induced this tjic- 

• 

• In the sun, the absor^ion in a mixture of I part of rarbonic acid and ‘20 parts of 
-lur is equal to about two-thirds of the volume of liesc fruits. 



156 Scientijtc Intelligence. [Auo, 

mist to treat fruits by the same process ; hut several of them require 
move careful management, not only than succul^jnt plants, but even 
than the most delicate leaves* J Ihink also that he ought to have 
nourished the fruits with a little water; the appearance of freshness 
which he observed in them after the experiments^ might have some 
foundation if he had been experimenting with leaves which lose their 
appearance and consistence by the least drying, but it is of little 
value with respect to thick and fleshy fruits, which may deteriorate • 
and lose weight, without giving any indication by mere inspection. 

If my remarks have shown a slight error in this single point in the 
memoir of M. Hernrd, it is too rich in new and well-observed facts, to 
liaveits value diminished by it. — (AnnalcsdeChimie et de Physique.) 

V. Chloride of Gold and Sodium. 

M. Figuier procures this compound in the following manner : 

Dissolve an ounce of gold in nitro-miiriatic acid, evaporate the 
excess of acid, and dissolve the muriate of gold in eight times its 
weight of distilled water; to the filtered liejuor add a quarter of an ounce 
of decrepitated common salt, dissolved in four times its weight of water : 
the mixed solution is to be evaporated until it weighs only Jour ounces. 
By cooling, very regular crystals are obtained, which have the Ibrni of 
elongated quadrangular prisms, of a flne orange-yellow colour. No 
crystals of mere common salt are obtained, which happens, if a larger 
proportion of it be employed. 

Tiiese crystals are unalterable by exposure to the air. When pow- 
dered and washed, they do not lose their colour, which would happen 
if they were a mere mixture of cliloride of sodium and chloride ol gold, 
for the latter is by much tlie most soluble. 

This salt was found by analy^sis to be composed of 

('hloridc of gold GO’S 

('hloride of sodium 11*1 

Water IG 6 


100*0 

Supposing it to be formed of one atom of chloride of gold, one atom 
of chloride of sodium, and eight atoms of water, M, Figuier states that 
its composition would be : 


Chloride of gold 70*0 

Chloride of sodium 

Water IG 6 


100‘0 

(Ann. de Chimie.) 

VI. Compound of 1 Ijdrogen and Tin. 

It has been observixl by Prof. Kastner, that when tin is dissolved in 
moderately strong muriatic acid, the hydrogen gas extricated is com- 
bined with tin, forming stanniuretted liydrogen gas. It has a peculiar 
and penetrating odour, and when compressed into water is dissolved in 
considerable quantity; it burns with a blue ligllt, and gives oft‘ white 
fumes of oxide of tin: when passed into a dilute solution of gold, the 
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powder of casslus is Immediately formed, and on this account it is 
recommended as a test of the presence of minute portions of gold* 
Bismuth and zinc alSo are dissolved by hydrogen gas when treated in 
the above mode. 


VII. Frauenhqfey s Experiments on the illuminating Po%\icr of the. Pris- 
matic Rays. 

By means of an ingenious photometer, M. Frauenhofer measured, 
.^ith great care, the illuminating power of the different coloured spaces, 
and obtained results very different from those usually given. On each 
side of the yellow space, the light varied witli very great rapidity, as 
appears from the following measures: 

Intensity of light. 


At the 22d degree"^ of the red 0-032 

At the 34th degree of the red 0*094 

At the 22d degree of the orange 0*64 

At the 10th degree of the yellow 1*000 

At the 42d degree of the yellow 0*48 

At the 2d degree of the blue 0*17 

At the 16‘th degree of the indigo 0*031 

At the 43d degree of the violet 0*0056 


'flic measures here given have no relation to the colours opposite to 
them, as the colours are mentioned merely to point out the position in 
Newton’s spectrum, corresponding to the position in Frauenhofers 
spectrum, where the intensity of illumination was measured. The 
colours in Frauenhofer’s spectrum, indeed, do not correspond with those 
i:)f Newton. — (Fdin. Phil. Jour.) 


Article XII. 

^'EW SCIENTIFIC BOOKS 


PRi:i»AlllN<J FOR PlIBf.ICATION, 

-V work on the science of mineralogy is just about to make its ap- 
pearance in (icrmany by Mr. Frederick Mohs, Professor of Minera- 
logy at Froyberg, and will contain the terminology, the rules of the 
construction of Mr. Mohs* system, and the nomenclature, the charac* 
teristic, and the descriptive part of natiu*al history. The whole to be 
comprised in Two Volumes, 8vo. with plates. An English translation 
will appear at the same time, made under the inspection of the auihor, 
by Mr. Ilaidinger, who lately visited this .country in company with 
Count Brenner. 

Hogg’s Treatise on the Growth and Culture of the Carnation, Pink, 
Auricula, Polyanthus, Ranunculus, Tulip, &c. An improved Edition, 
I Vol. 12mo. 

* The whole length of the spectrum is heye supposed to be divided into 360® ; the 
red occupying 45®; the oivtngc ;^7®, the yellow 48®, the green 60®, the blue 60®, the 
indigo 40®, and the violet 80®. 
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ISfew 'Patents. 


[Atjg. 


JUST PUBLISniSD. 

A Practical Treatise on the Strength of Cast I»on : intended for the 
Assistance of Engineers, Iron Masters, Architects, &c. Also an 
Account of some Experiments, with an extensive Table of the Proper- 
ties of Materials. 13y Thomas Tredgold, Civil Engineer. 8vo. Four 
Plates. 12^. 

A Letter to Sir Humphry Davy, Bart, on the Application of Ma- 
chinery to the Purpose of calculating and printing Mathematical 
Tables. By Charles Babbage, Esq. MA. Member of the Cambridge 
Philosophical Society, and Secretary to the Astronomical Society of 
London. 4to. I 5 . 6V/. 

Lectures on the Elements of Botany : containing the Descriptive 
Anatomy of those Organs on which the Growth and Preservation of 
Vegetables depend. By Anthony Todd Thomson, FLS. MRCS. 
With Plates and Numerous Wood-Cuts. 8vo. Vol. I. IL 8s, 

The Study of Medicine : comprising its Ph 3 ?^siology, Pathology, and 
Practice. By Jolm Mason Good, MD. FllS. Member of the Royal 
College of Phj^sicians, London, &c. 8vo. 4 large Vols. 

On the Use and Abuse of hViction, with some Remarks on Motion 
and Rest, as applicable to the Cure of various Surgical Diseases, and 
particularly Gout and Rheiunatisin. ByJohnBacot, Member of the 
Royal College of Surgeons, I..oridon. 8vo. 25*. sewed. 

Observations on the Anatomy, Physiology, and Pathology of the 
Nervous System. By J. Swan, Member of the Royal College of Sur- 
geons. 8vo. With Nine Plates. lO.v, 6cL 

The Seats and Causes of Diseases investigated by Anatomy ; con- 
taining a great Variety of Dissections, and accompanied with Renmrks. 
By John Baptist Magagni, Chief Professor of Anatomy, and Presi- 
dent of the University at Padua. Abridged, and elucidated with 
copious Notes. By W. Cooke, Member of the Royal College of Sur- 
geons, London. 2 Vols. Thick 8vo. 1/. ll.y. 6(1, 


Article XIII. 
iSEW 1»ATENTS. 

H. Septimus, Clapton, Middlesex, merchant, for a bolt or fastening, 
particularly applicable as a night-bolt. — June 4. 

W. Iluxham, Exeter, iron-founder, for improvements in the con- 
struction of roofs. — June 4. 

H. Colebank, Brougliton, in Furness Kirklcy Ireleth, Lancashire, 
tallovv-cl.andler, for an engine for cutting, twisting, and spreading of 
Tvicks.— June 4. 

J. Barton, deputy comptroller of our miiU^ for a certain process for 
the application of prismatic colours to the surface of steel and other 
metals, and using the same in the manufacture of various ornaments. 
— ^June 4. 

J. Frost, Finchley, Middlesex, builder, for a new cement or artifi^ 
cial stone. — June 11. * 

W. Feetham, Ludgate-hill, stove-maker, for a certain improTement 
Qu shower baths. — June 11. 
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Article XIV. 


METEOROLOGICAL TABLE. 


I JiAttO.METER.; ThEII.VIOMKTKR. 
Winil. ' Max. j IMin. Max. Min. 


Daniell’s hyg. 
Evap. Rain. at noon. 


()th Mon. 


June liS 

W 30*2-l |30-23| 

87 

47 

— 



2!s 

K 30'2.5!30-2.1.I 

79 

^7 

— 



3 

E 30-24b0'23l 

81 

45 

50 

' 

22 

4;S 

Ei30'23j30-20| 

84 

51 

— 


24 

5! 

N j;>0-21i30-20: 

80' 

50 

— 



(. N 

El30'2l!30-2li 

89 

49 

55 



7iN 

E!30-21 !')<)• 14 
E3O-14 2.0 <)5; 

78 

45 

— 



SIS 

85 

52 

— 


12 

y!s 

E 3() ()i 29 99 

80' 

53 

40 



io;S 

E 30-1 1130-011 

9‘^ 

58 

— 

28 

20 

111 

N |30-20!30-ir 

82 

52 

— 


12 

12' 

N '30-25j30-20 

74 

40 

50 



13 

N 3O-25l30-()4| 

83 

41 

— 



J4 

S 30-04j2.9-75! 

82 

5(> 

— 

0}l 

17 

1.5 

N 29.92|2.‘)-75' 

74 

51 

— 

56 


16 

E 30-25!2.9-f}2 

74 

42 

— 

1 


17|S 

E'.30-25 30-24. 

72 

' 41 

56 



I8t 

S 30-24, 30-04| 

79 

48 

i — 



19 

N 30-04!30-04! 

80 

1 53 

— 



20N 

E;30'21 {30-04 

70 

! 42 

— 



2ljN 

E',30-24!30-2() 

74 

41 

54 


22 

522 S 

E'30-20i30-07 

79 

49 

— 



23 Var. 30*07 '30-07 

81 

I 61 

i — 



24 S 

W 30-l4;30 07 

79 

, 58 

55 

05 


25 

W '30 11,30-08 

88 

55 

— 



26’iS 

W 30 09!30'0S 

83 

57 

— 



27' 

N 30lV30-09 

78 

53 

51 



28 

W ,30-09{300;) 

75 

54 

— 

16 

. 7 

2i)N 

W 30-06!30 05 

6'7 

46 . 

20 

05 


30 S 

W 30-12 30-05 

73 

50 

14 




30-25 29-75 

92 

40 

4-45 

1*19 



The observations in each line of tlic tabic apply to a period of twenty-four hours, 
cqginniug at 9 A. M. on the day indicated jin tlie first column. A dash denotes that 
the result is included in the next following observation. 
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REMARKS. 


Sixth Month. — 1 — 8. Fiiie : clear^ and very wanri. 9. A few drops of rain about 
six, p. m. : some lightning from 1 1 to 12, p. m. 10. Fine : a heavy thunder storm in 
the evening. 11 — 13. Fine: hot. 1*1. A shower at three, p. m. 15. Showery* 
16. Fine. IT. Cloudy. 18 — 22. Fine. 2.3. A slight shower about nine, a. m. with 
some distant thunder. 24. Fine; a heavy shower about two, p. in. 25 — ^2T. Fine. 
28. Cloudy. 29. Fine: cloudy: a heavy shower about 10, p. in. 30. Cloudy and 
fine. 


RESTTI/rs. 


Winds : N, 7 ; NE, 4 ; E, 2 ; SB, 7 ; S, 2 ; 8W, 4 ; W, 2 ; NW, 1 ; Var. J . 


Baronieter: Mean height 

For the month 30*119 inches 

For the lunar period, ending the 12tb .30*167 

For 14 days, ending the 12th (moon south) 30*187 

For 12 days, ending the 21th (moon north) 30*087 


Thermometer: 3Icau height 

For the month 64*083® 

For tlie lunar period 64*1 40 

For 30 days, the sun in (Jeniini 62*838 

Evaporation 4*45 in. 

Rain 1'19 


DanielVa II ij^roincter for Fifth Month iomUted last 7 nonth), — 1st, 20; .3d, 20; 
4th, 13; 6th, 6; 7th, 3; 8th, 15; 10th, 3; llth, 24; 1.3th, 6; 14th, 18; 13th, 13 
J6th, 15; ITtli, 21 ; 18t]i, 15; 20th, 20; 21st, 22; 22d, 10. 


/Moratory^ Stratford^ Seventh Months* 12^ 1822. 


R. UOWARD. 



ANNALS 


OP 

PHILOSOPHY. 


SEPTEMBER, 1822 . 


Article L 

On the Coynposition of Conmion Verdigris. 

By Ricliurd Phillips, FRS. L. &E, &c. 

Is tho Annals of Phi tosophi/. vol. i. p. 417 (New Series), I 
au analysis of crystallized verdigris, sometimes, but impro- 
perly, called distilled verdigris. From the experiments which I 
detailed, it appears to be a compound of two atoms of acetic 
acid, one of peroxide of copper, and three ofwoter ; or in other 
^'^ords, of one atom of binacetate of copper combined with three 
atoms water of crystallization. 

Soon after 1 had completed that analysis, I began an exami- 
nation of common verdigris, usually termed subacetate of copper, 
but s >me difliculties occurred wdrich induced me to discontinue 
the experiments. It is well known that when a small ejuantity 
of w ater is added to a fragment of common verdigris, it softenuv 
and swells by imbibing the water, and if more be added, a blue 
solution is obtained, while a portion of the verdigris remains 
undissolved. 

It appeared to me at first probable tluit common veralgris 
might be a mixture of binacetate and subacetate of copper ; the* 
former dissolving and forming the blue solution, and the latter 
remaining undissolved. Upon examination, however, I could 
not find this to be the case, and one circumstance appeared 
unfavourable to such a supposition. When the verdigris in 
question is closely examined, it is fqund to contain small crys- 
tals, which, instead of being distinctly formed, and of a greets 
colour, as is the case with the binacetate, are acicular, of a light 
blue colour and silky lustre. 

Netv Series^ vol. iv. m 
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In the state in which this compound is U'=iually met with, it is 
Tery difl&cult, on account of its extreme compactness, to deter- 
mine whether it consists principally of these blue crystals, or 
whether they are merely mixed with some other acetate, or with 
hydrate of copper. 

During a visit to Birmingham in the latter part of last year^ 
Mr. Badams, a manufacturer of both kinds of verdigris, showed 
me some light blue crystals of acetate of copper, which, he 
informed me, wore common verdigris that had not been subjected 
to pressure by putting it into bags. Being desirous to ascer- 
tain the composition of these crystals, Mr. Badams was good 
enough to supply me with a quantity for analysis, and I shall 
now state the results of the experiments which I made upon 
them, and also upon common verdigris. 

Although these blue crystals appeared to be unbroken, their 
size was too minute to allow of tieir form being determined; 
they are unalterable by exposure to the air, and so very light 
that 100 grains, when not pressed together, occupy the space of 
an ounce of water. AVhen a small quantity of water is added to 
these crystals, they absorb it, precisely us common verdigris 
does; to determine the action of a large quantity of water, 1 put 
100 grains of the crystals into a pint of it, and after occasionally 
agitating the mixture, the clear solution was poured off. To the 
insoluble residuum, half a pint of water was added ; it gradually 
became brown, and at the exjuration of three days, it had the 
appearance of being com >letely decomposed. 

It appears then that t:ie blue crystals arc separable by water 
into a soluble acetate, and one which is insoluble, and that the 
latter is decomposed even by cold water. 

1 now attempted by direct experiment to ascertain the quan- 
tity of water which these crystals contain. Witli this view, 100 
parts were heated in a platina crucible to the temperature of 
boiling water. They became of a green colour, and lost 24 
]^arts : as, however, a portion of this loss was evidently derived 
rroni the expulsion of acetic acid, it w as impossible to determine 
the quantity of water by direct means. 

To find the (quantity of acetic acid, 100 parts of the crystals 
were boiled in water with lime. Carbonic acid gas which 
had been previously sent through water, was ])assed into 
the filtered solutioi;i to precipitate the excess of lime ; the solu- 
tion, after being heatiKl to expel the superfluous carbonic acid, 
became neutral acetate of lime, and was decomposed by carbonate 
of soda ; the carbonate of lime precipitated, being washed and 
dried, weighed 28*3 parts. This experiiiK'ut was repeated with 
but little variation in the result. ^ 

To ascertain the proportion of peroxide of copper, 100 parts 
of the blue crystals v/ere heated in a platina crucible with dilute 
nitric acid ; when the nitrate of copper formed was decomposed 
by a red heat, the peroxide left, weighed 43*2 parts. This 
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experiment being repeated, using a flask instead of the cru- 
cible, 43*3 parts were obtained, giving a mean of 43*25 of per- 
oxide of copper. 

According to Dr. Thomson’s latest experiments, the number 
representing hydrogen being 1, that of acetic acid is 50, .and 
carbonate of hme being also 50, the quantity obtained in the 
•experiments above detailed will indicate that of the acetic acid 
in 100 parts of the blue crystals, or 28*3 per cent, which, 
being added to 43*25 of peroxide of copper, will give as the 
compo.sition of these crystals. 

Acetic acid 28*30 

Peroxide of copper 43*25 leaving for 

Water 28*45 

100*00 

Now an atom of acetic acid being 50, that of peroxide of 
copper 80, and of water 9, it will appear that these blue crystals 
of acetate of copper are by tlieory composed of 

la JDO parts. 

1 atom of acetic acid 50 27' 17 

1 atom of peroxide of copper 80 ...... 43’47 

6 atoms of water 54 2y'3(> 

184 100-00 

1 have already observed that these crystals are readily decom- 
posed liy water, and its effects upon the salt are sufficiently 
marked to merit particular notice ; a small quantity of water 
being added to 100 grains of the cryvstals, the whole became 
a pulpy mass. When the water was increased to a pint, a 
blue solution was obtained, and a greenish [irecipiiate thrown 
down. Upon examining this blue solution, it was iound to 
consist of binacetate of copper, and tlie green precipit ate of sub- 
iic'^tatc, composed of one atom of acid and two atoms of oxide. 
It is, therefore, evident, that in addition to the acetate and bin- 
acetate of copper already described, tliere exists a subacetate 
composed of 

One atom of acetic acid 50 

Two atoms of peroxide of copper 80 x 2 160 

210 

When this subacetate was diluted with a further quaiitity of 
water, it became, as I have already noticed, quite brown in a 
few days ; but whether it was totally decomposed into per- 
oxide, or was another subsalt, I havfi not examined. 

Having now ascertained that a compound of one atom of 
acetic acid and oxide of copper actually existed, I proceeded to 

2 
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examine whether common verdigris consist^ entirely of it, or is 
a mixture of different compounds. 

For this purpose, I reduced 100 oartsof French common ver- 
digris to powder, and boiled it wit:i excess of lime, filtered the 
souition, passed carbonic acid through it, decomposed it by car- 
bonate of soda, and collected the carbonate of lime in the mode 
already described. The mean of two experiments carefullj 
performed gave 29*3 of carbonate of lime, equivalent to a like 
quantity of acetic acid. 

The quantity of oxide of copper was ascertained by boiling 
100 parts of the verdigris in dilute sulphuric acid. Two parts of 
insoluble impurity were left, and the sulphate of copper being 
rlecomposed by heating with excess of potash, gave 4o’5 of per- 
oxide of cooper. This experiment was repeated without any 
variation. 'T'he composition of French verdigris is, therefore, as 


follows : 

Acetic acid 29*3 

Feroxide of copper 43’5 

Water 25*2 

Insoluble matter 2‘0 


100-0 

'fhat this is the true composition of common verdigris, and 
that it is essentially composed of the crystals which I have 
already described, was further proved by subjecting the verdigris 
manufactured by Mr. lladams, and in its compressed state, to -a 
similar examination. This 1 found to consist of 

Acetic acid 29-62 

Peroxide of copper 44-2.'> 

Water 25-61 

Insoluble matter 0-62 

100:00 

The action of water upon both these specimens of verdigris is 
perleclly similar to that upon the blue crystals of acetate of 
copper ; indeed, from the following comparative statement, it will 
appear, exc<'pt in containing less water, occasioned by artificial 
drying, that when deprived of insoluble matter, the three sub- 
-siances resemble each other as perfectly as could be expected. 



Blue crystals. 

French verdigris. 

Verdigris by Tyrrell 
and Badanis. 

Acetic acid 

-28-30 .. 

29-3 .. 

.... 29-62 

Peroxide of 

copper 43-25 . . 

43-6 .. 

.... 44-26 

Water 

28-46 .. 

25-2 .. 

.... 25-61 

Impurity . . 

0-00 . , 

2-0 , . 

.... 0-62 


100-00 

100-6 

100-(K) 
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M. Chaptaliii his “Chimie appliqu^e aux Arts,” mentions the 
silky blue crystals forming on the surface of the plates of 
copper in the preparation of French verdigris. As far, however, 
as my kriovvledge extends, no analysis of them has yet been 
given; this is the more remarkable, because the existence of 
these crystals may be considered as indicative of the perfection 
of the manufacture. 


Article II. 

Erperimenls and Calculations f or comparing the Force of a liodi/ 
in Motion with Dead Weight. ]3y Col. Beaufoy, FRS. 

(To the Editor of the Annals of Fliilosophi/.) 

I>KAR SIR, Jiushn/ Ilcalh^ Sianmore., Avg. 10, 182^2. 

In the last century, a remarkable difference of opinion sub- 
sisted among philosophers respecting the mouieutuin ol bodies. 
The Knglish and French matlieinaticians maintained that the 
moinentuiu was the weight multiplied into the Bini})le velocity. 
The Dutch, German, and Italian philosophers, on the contrary, 
assented that the momentum was the mass multiplied into the 
square of the velocity. This controversy appears to have been 
conducted with a great deal of asperity, and in some instances 
recourse was had to personal abuse. 

The experiments to which the disputants appealed in support 
of their arguments not being satisfactory, has induced me to turn 
my attention to the subject, and endeavour to contrive an appa- 
ratus for making a series of experiments less liable to objection, 
flow far this undertaking has been attended with success, is 
submitted to the readers of the Afntftls of PIn/osopIn/ ; Imt I 
think 1 have proved that a moving solid and a dead waught are 
not incommensurable with each other. 

It is evident that when a stake is driven into the ground by a 
beetle, or a pile into the earth with an engine, the wood sinks 
lower and lower until the resistance it meets with equals the 
impetus of the impelling power; and then it becomes an accu- 
rate measure of the momentum of the descending ram. The 
only difficulty in this investigation consists in finding the resist- 
ance the pile meets with. To accomplish tills purpose, 1 caused 
to be made a well-formed spiral spring, and inclosed it in a 
cylinder of brass. This represents the opposition of the ground 
to the entrance of the pile. 

Through the centre of the cylinder and the middle of the 
inclosed helical spring, was inserte4 a circular brass rod ; this 
may be considered as representing the pile to be driven, and 
was sufficiently long to project beyond each extremity of the 
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cylinder. The low er extremity of the rod ran into a sihiaHer 
cylinder, which was fixed to the larger one cQntaining the soring ; 
and this second cylinder had a slit or groove cut in the side, on 
which was graduated a scale of inches, and parts of an inch. In 
this opening slid a vernier, which divided the scale into hun- 
dredths of an inch, but which was capable of being divided by 
the eye into smaller fractions. The upper part of tne rod (btit 
within the larger cylinder) had a shoulder wnich compressed the * 
spring when forced downwards ; at the same time the lower end 
pushed forward the vernier to mark the degree of compression 
the spring underw^ent by the application of an external force. 
As it was requisite, for reasons hereafter given, that the spring 
when compressed should be retained in that situation ; a notched 
piece of brass was screwed to the side of the rod, each hollow 
being rather more than one-tenth of an inch asunder. Into these 
notches, or hollows, fell a click, which offered little resistance 
when the rod was forced downwards ; but eftectually prevented 
its return by the action of the spring upwards. The apparatus 
rested on three strait and firm, but obliquely placed brass legs, 
and tlic upper part of the rod terminated with a circular piece of 
brass, for the purpose of receiving the impulse of the falling 
w^eight. 

Another part of the machine consisted of a vertical piece of 
wood resting on a frame secured by screws to the floor ; and on 
this upright by means of a mortice slid a projecting arm ; the 
whole representing a gibbet. From the horizontal arm by moans 
of a tine thread hung a sj>here of lead, which may be considered 
as representing the ram of a pile engine ; and the thread being 
cut with a sharp pair of scissors, the ball fell, which striking the 
brass plate, compressed the spring; the rod at the same time 
pushing down the vernier, the exact contraction of the s])ring 
was found by examining the scale. To find the value or effort 
the spring exerted, when thus compressed, the click was lifted 
up, the rod permitted to ascend, and the vernier kept in contact 
with the rod; then, as many pounds and parts of a pound were 
gradually placed on the top of the rod until the vernier descended 
and stood at the same division as it did when forced dowm by 
the impetus of the descending weight. This was considered the 
measure of the momentum. 

The accuracy of these experiments partly depending on truly 
placmg the rod under the falling weight, prior to each expen- 
ment, a conical plummet was hung from the arm of the gibbet, 
and the centre of the brass plate made to coincide with its apex. 

For better adjusting the exact height of the impinging body, 
a circular hole was made in the projecting arm, into which was 
inserted a round peg, about which the opposite end of the thread 
that suspended the weight \yas twisted ; and by turning the peg 
in the socket, after thfe weight had nearly gained its proper posi- 
tion, it was accurately adjusted. 
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Loading the circular plate, and by this means compressing the 
spring, being both tedious and troublesome, a table was formed^ 
containing the requisite weight to press the rod every half inch. 

In Table I, column 1 shows the compression of the spring ia 
half inches. Column 2, the pounds, ounces, and drachms, that 
produced the effect* Column 3, the pounds, with the ouncea 
and drachms reduced to the decimals of a pound. Column 4, 
4he difference between the numbers in Column 3. The sum of 
these differences 1-708, divided by 9, gives the mean effort when 
compressed half an inch ; and this last quotient divided by 6, 
and afterwards further reduced by decimal division, are the num« 
bers placed in the remaining columns of the same Table. The 
weights employed in these experiments were globes of lead, the 
larger one weighing one pound, the smaller eight ounces ; the 
lesser sphere was dropped from the height of G, 12, and 18 
inches; but the larger one, for want of sufficient strength in the 
spring, was limited to the elevation of six inches. 

Column 1, of Table II, Hi, IV, and V, contains the number of 
times the ball struck the brass plate, it being requisite to continue 
the experiment till the effort of the spring counterbalanced the 
momentum of the falling weight. Column 2, the depression of 
the vernier after each blow ; and Column 3, the difference of the 
numbers in Column 2, The asterisk denotes llie numbers 
included in taking the mean. 

From those experiments, a globe of lead weighing one pound 
avoirdupoise, and falling from the height of six inches, has an 
iiiijietus of 15,143 lbs. ; a leaden ball weighing half the former^ 
or eight ounces, and falling through the respective altitudes of 
G, 12, and 18 inches, acquired a momentum of G, 600, 12,899, 
and 19,600 pounds avoirdupoise. Half 15,143 is 7,572, w4iich 
<*xceeds G,GO0 by 972, or nearly one pound. Tins difference 
may be partly attributed to error in the experiments, and partly 
to elasticity, which may have a greater proportionable effect on 
the smaller sphere than on the larger. The resistance of the air 
in these experiments is so trifling as to be unworthy of notice, 
ft is d(3nioiistrable that if a body falls through any space, and 
moves afterwards witli the velocity gained in falling, it will 
describe twice that space in tlie time of its falling. Assuming, 
therefore, that a body in this latitude falls in the first second of 
time, a space of 193,144 inches, or 16,095 feet, by a well-knowni 

theorem v = 2 \/ g s : g representing 16-095, the space a body 
fulls in the first second of time; s the height of 6, 12, and 18 
inches. 

The uniform velocity acquired by a body falling through the 
spaces of 6, 12, and 18 inches, will be 5,6736, 8,0238, and 
9,827 feet. On the supposition that the impetus is proportional 
to some power of the velocity represented by m, V and v being 
symbols of the velocity, I and / those of the impetus. V"* : v"* :: 

I : t; and the exponent m comparing the 
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experiments made with the eight ounce weight with each other, 
three values of the exponent m will be obtained, viz. vi — 
log. of 18-900 - log. of fi-600 _ . .0040 _ log- "f 19-699 - log. of 18-900 

log. of 9-0838 ’ V Jo'i.o .ni , 

3sa 2*0626 ./« = 


log. of 5-6736 

log. of 19-599 


1 (^. of 6-600 


log. of 9-827 - log. of 5-6736 


log. of 9887 — log. of 8-0838 

= 1-9817 : the mean oF 


these three exponents is 1*9929; which is so near the square of 
the velocity, that the momentum may be considered as the square* 
of the velocity. 

From the experiments with the sphere of one pound moving^ 
with an uniform velocity of 6,()73(i feet In a second, was given 
an impetus of 15,145 pounds ; and they ]>roved the momentum 
to increase as the square of the elasticity. Hence may be cal- 
culated the dead weight suthcient to stop an 18 pound shot, 
moving with a velocity of 1000 feet in a second, lyijloii- : 
15*143 lbs. ;; 1000" lbs. : 470439 : This number multiplied by 
18 gives the product 8467902, the impetus of the cannon ball ; 
which is nearly 3780 tons ; a force so enormously great as hardly 
to be credible. 

The I'ollowiug experiments are suggested on a larger scale, 
and in a difFcrent manner. 

Suppose several iron pipes screwed together in the shape of an 
inverted syphon, the two legs parallel to each othe r, and united 
by one bent into a semicircular form ; then into the shorter leg 
of the syphon Insert a piston, with a projecting iron spindle cut 
into notches fur a pawl to slide so as to prevent its rcluiu back 
after being forced down. The syphon is then to have as nuich 
water })Ourcd into the longer leg as wdl raise it sufficiently higli 
to reach the bottom of the piston inserted in the other leg. 

Let a pile engine be afterwards brought over the piston, and 
tlie ram permitted to fall ; this striking the iron spindle will, by 
pressing down the piston, force up the water in the other leg ; 
the pawl retaining tin? piston. The altitude ol* the elevated 
column (»f water may be determined by the piston's depression, 
and this (piantity being known, with the diameter ofthe syphon 
previously measured, the weight ofthe water, and consequently 
tile moinentinu ofthe falling body can be found by calculation. 

It is recorded that the weight of a large battering ram, includ- 
ing the head, beam, iron lioops, chains, &c. weighed 41112 lbs. ; 
and if it be presumed that the engine when employed in demo- 
lishing walls w as imjiclled with a velocity of 12 feet per second, 
the momentum is equal to 277,93 tons ; an impetus that equals 
an liS pound cannon shot, moving at the rate of 271,15 feet in a 
second ; consequently the force communicated to balls by gun- 
powder is far more efficacious in destroying buildings than the 
most penderous weapons used before the invention of fire arms* 
I remain, dear JSir, ^.ruly youns, Mahk BcAt roY. 
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Table o^the M^ctghl* requisite to coinpre$s the Springs 


1 


2 


a 

4 1 

_ 1 






Comp- 

Weight 


Weight. 

Difll ^ Comp. 

Wght. 

Comp, 

Wght. 

Comp. Wght. 

inches, lb. 

oz. dr. 

lbs. 

lbs. Inches. 

lbs. 

Inches. 

lbs. 

Inches. 

lbs. 


4 

2 

0 

4-125 

— '1 •« 

0-342 

•01 

•034 

•001 

•003 

1 

6 

6 

0 

6-375 

2-2.50 1 -2 

0*6a83 

-02 

•068 

•002 

•007 

U 

8 

0 

0 

8*000 

1*625 1 *3 

1*025 

•03 

•102 

•()()3 i 

•OIO 


1 9 

5 

8 

9 -.34 3 

1*343 ' -4 

1-.367 

•04 

•137 

•004 1 

•014 


no 

15 

0 

10!)37 

1-594 -5 

1*708 

*05 

•171 

•005 

•017 


iia 

8 

0 

12*500 

1*563 1 


•06 

-205 

•006 

•020 


13 

15 

0 

13 937 

1*437 i 


•07 

-239 

•007 

•024 

4 

15 

S 

8 

15*503 

1*566 ! 


•08 

-272 

•008 

•027 


i*'' 

0 

0 

17*375 

l-}>72 1 


*09 

•307 

•009 

•031 

5 

i'O 

8 

0 

‘ 19*500 

Mean 

2-125 

1-708 1, 

0-342 

0 034 

0-003 

T A U I. K 

11. 

•10 

•342 

•010 1 

•034 

s 

Kxpcriinent 1. 

Kxperiiiiciit 2. 

' i ' ' 





eight 1 lb. I’aU (i inches. ! M'-ght. I lb. Kail 0 in. 


1 


3 

; 2 

L 

i 


0*7 91 

I lift: 

0*810 

i Dift: 


2 

1*130 

0*339 

1*137 

0-327 


3 

1-430 

0*300 

1*428 

0*291 

J 

4 

1-653 

0*223 

I 700 

0-272 


5 

1*907 

0*254 

1*917 

0*217 


6 

2J42 

0*235 

2*200 

0-283 

;j 

7 

2 269 ' 

0*127 

2*398 

0 1 98 

' ! 

8 

2-37 7 

O-IOS 

2*532 

0*134 


9 

2-509 

0*132 

2*666 

0 134 

ji 

10 

2*6::{<S 

0* 1 29 

2 838 

0-172 

i From Table I. 

1 ! 

2*740 

0 102 

! 2*910 

0*072 

in. lbs. 

1-. 

2 <8 58 

O-I 18 

3092 

0*182 

3-5 -13-937 

\:) 

2*964 

0*106 

3*298 

0-206 

0*3 1025 

14 

3' 1 30 ; 

0-1 66 

3-473 

0 175 

0*05 - 0*171 

l.> 

3*240 

0 I 10 

3’5 1 6 

0 013 

0*003 0 0!0 

16 

3*390 

0- 1 50 

3-746 

0*230 


17 

3*501 

0*111 

3*93 4 

O 188 

Momentum 15*143 

18 

3-617 

0*116 j 

! *3*8.'^3 



19 

3-632 

0*015 

3*812 i 

i 

I' 

20 

3*748 

0*116 

; 3*809 

j 

- 

21 

3-764 1 

0*016 

3-85 i 



22 

3*871 1 

0*107 

— 

! 

;■ 

23 

?>*H78 ' 

0*007 ; 

15-358 

1 


24 

*3-868 

1 

1 

1 

' ' 

25 

3856 j 


S 839 



26 

3 871 1 


1 



27 

3-877 : 


I 

i 

! 


4)15-472 

j 

i * 


i 

i 

3*868 

i 

, 


;| 

Exp. 2 

3*839 

1 

1! 


ji 

Mean 

3-853 

1 

1 

i 


it • 
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Table III? 


Experiment 3. jl Experiment 4. 


Weight 

8 ounces. 

Fall 6 inches* 

^Weight 8 oz. 

Fall 6 in.^ 



1 

2 ' 

3 

! ® ! 

3 



1 

0-424 

DifF. 

0-317 1 

Diff. 



2 

0-492 

0-068 

0-.502 j 

0-185 

I 


S 

0 585 

0-093 

0-638 ! 

0-136 

i 


4 

0-710 

0125 

0-730 1 

0-092 



5 

0848 

0-138 

|. 0-817 i 

0*087 

From Table 1. 

6 

0-941 

0-093 

0-843 ! 

0-026 

In. 

llw. 

7 

0-958 

0-017 

! 0-906 ; 

0-063 

1 

-=6375 

8 

1-054 

0-096 

0-958 

0*053 

-06 

^ 205 

9 

1*066 

0-012 

1 -064 1 

0-106 

•005 

020 

10 

1 053 


1 1063 



11 

i 1 -058 


1-060 


Momentum 

6*600 

12 

1 •1*068 


* 1 -053 




13 

1-067 


1 -054 




14 

1 071 


■ 1 -087 


i 


15 i 

1 -066 


1 -068 , 





4) -272 


4)-262 


’ 



1-068 


1-065 


i 


Kx|>. 4 

1-065 


i 




Mean 1 -006 


! 





Table IV. 



Experiment 5. 

Experiment 6. 


Weight 8 ounces. 

Fall 1 foot. ; 

Wght. 8 oz. 

Fiill 1 foot,|j 


1 

2 

3 

2 

3 1 

. 1 


1 

0-629 

IJifF. 

, 0*572 

Eitr. 1 



0*844 

0*215 

0-888 

0-316 ; 


3 

1-II8 

0*274 

1*127 

0-239 • 


4 

1 -343 

0-225 

1-370 

0-243 


5 

1-494 

0-151 

1-616 

0-246 

• 

6 

l*7ll 

0 217 

1-720 

0-104 


7 

1-840 

0-129 

1 -837 

0-117 

From Table I- 

8 

1-970 

0-130 

1951 

0-114 

9 

2 079 

0-109 

2-052 

0-101 

In. lbs. 

10 

2-203 

0-124 

2-150 

0-098 

3 = 12-500 

11 

2-337 

0-1.34 

2-224 

0-074 

1- 342 

12 

2-438 

0*101 

2-351 

0-127 1 

•01= 034 

13 

2-537 

1 0*099 

2-446 

0-093 

•007 - 024 

14 

^ 2-566 

0-029 

2-573 

0-127 

, , . 

15 

2-704 

0-138 

2-717 

0-144 

Momentum 1 2-900 

16 

2-816 

0*112 1 

2-800 

0-083 


17 

3-068 

0*252 

2 896 

0-096 


18 

«3085 

0*017 

3-062 

0 166 


19 

3-085 


3-120 

0-062 


20 

3*063 

i ! 

3*162 

0-042 


21 

3*078 


•3 153 

'' 



4)12*311 


3-153 

3-162 

' 



3-078 


3'136 

' 


Exp. 5 

3-156 

i 

3*156 




Mean 3>ltT 
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Table V. 



Experiment 7. 


; Experiment 8. 

Weight 8 oz. Fall 18 inches. 

■ Weight 8oz. 

Fall 18 in. 


1 

2 

3 

2 

3 

! 

I 

0-709 

DifF. 

1 0-750 

Diff. 

i 

2 

1-161 

0-392 

! 1*079 

0-320 j 

3 

1*445 

0-281 

I 1 *.388 

0309 ; 

4 

1*758 

0-313 

, 1*7.30 

0 342 

5 

1 *930 

0*172 

2*019 

0-289 

(> 

2-239 

0-.309 

1 2*264 

0*245 

7 

2-303 

0*064 

1 2*417 

0*15.3 


8 

2-589 ‘ 

0-286 

! 2*528 

0 111 


9 

2-788 

0*199 

j 2 740 

0*212 


10 

11 

2*913 

3*007 

0 125 
0-094 

j 2-797 
2-888 

0*057 
0-09 1 

From Table 1. 

12 

3 427 

0-420 

3*187 

0*299 

In. lbs. 

13 

3*637 

0 210 

3-3.38 . 

0*151 1 

5-- 19*500 

14 

3*788 

0*151 

34.37 1 

0-099 i 

•02.= *068 

15 

3*821 

0-033 

; .3*518 j 

0-081 

*009^ -031 

16 

3*874 

0*053 

3 942 ' 

0-421 i 

17 

4-258 

0-384 

4-222 i 

0-280 

Alomentum 19*599 

18 

4-400 

0*148 

4-456 i 

0-234 1 

19 

4*438 

0-032 

4590 1 

0-134 1 

20 

4*601 

0*166 

4*657 

0-001 i 

21 

4-829 

0*225 

4-832 

0-175 h 

22 

4-829 

0-000 

4*834 ! 

0-00-2 

23 

4*854 ‘ 

0*025 

4*782 i 


24 

*5*(»00 

0-146 

4*775 j 


2.5 

4*929 


4*872 i 

1 

2(i 

1 4-9.52 1 


4-858 i 


27 

1 5-200 i 


*4-953 i 



4)2{)*08l 

1 

i 

5-270 : 

4 -954 ; 



5-020 

1 

4980 1 


L’xp. 7 

5-039 


.5-039 


A1 can 

5-029 

1 




Articek III. 


Aslro7iomicul Observation^, 1822. 

By Col. Beaufoy, FRS. 

Jiushei/ Heath, near Stanniore. 

liatitudeSl® 37' 44*3" North. liongittidc West in time 1' 20*^8'^ 


June 30. Immersion of a small star by the moon* 17^ 0' 23*1 " Siderial Time. 

Ang. 2. Lunar eclipse 14 ^2 33 0^ Mean Time at Bushey. 
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Article IV. 

On Sounds excited in Ht/drogen Gas. By John Leslie, Esq 

FUSE. &c. &e * 

It is well known that the intensity of sound is diminished by 
tlie rarefaction of the medium in which it is produced. We 
might, therefore, expect the sound excited in hydrogen gas to 
be feebler than what is, in like circumstances, produced in atmo- 
spheric air. But the difference is actually much greater. 

A small piece of clock-work, by w'hich a bell is struck every 
half minute, being placed within the receiver of an air-pump, a 
successive rarefaction was produced; and after the air had been 
rarefied 100 times, hydrogen gas was introduced. But the sound, 
so far from being augmented, was at least as feeble as in atmo- 
spheric air of that extreme rarity, and decidedly much feebler 
tlian when formed in air of its own density, or rarefied 10 times. 

The most remarkable fact is, that the admixture of liydrogen 
gas with atmospheric air has a predominant influence in blunting 
or stifling sound. If one half of the volume of atmospheric air 
be extracted, and hydrogen gas be admitted to fill tlie vacant 
space, the sound will now become scarcely audible. 

These facts, 1 think, depend partly upon the tenuity of hydro- 
gen gas, and partly upon the rapidity with which the pulsations 
of sound are conveyed through this very elastic medium. The 
celerity of the transmission of sound through common air is the 
same in every degree of rarefaction ; but in hydrogen gas, it is 
more than three times swifter. The bell, therefore, strikes a 
medium which is at once thin and fugacious ; few er particles are 
struck, and these sooner escape from the action of the stroke. 
To produce undulations similar to what are excited in atmo- 
spheric air, or to cause equal reciprocations in the tide of sound, 
it w^ould require the impulse to be as the square of the celerity, 
or 10 times greater than on common air. If this view of the 
matter be just, 1 should expect the intensity of the sound to be 
diminished 100 times, or in the compound ratio of its tenuity 
and of the square of the velocity with w hich it conveys the vibra- 
tory impressions. 

When hydrogen gas is mixed with common air, it probably 
does not intimately combine, but dissipates the pulsatory impres- 
sions before the sound is vigorously formed. 

It would be desirable to prosecute such observations with 
difterent gas, and at various degrees of rarefaction. But I have 
not yet found time, and mer'iJy throw out these hints for subse- 
quent examination and research. John Leslie. 

<• 

* From the Transactions of the Cambridge Philosophical Society, 
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Article V. 

Account of an Assemblage of Fossil Teeth and Bones, of Elephant, 
Rhinoceros, Hippopotamus, Bear, Tiger, and Ilnana, and 16 
other Animals ; discovered in a Cave at Kirkdale, Yorkshire, 
in the Year 1821 : with a Comparative View of Jive similar 
Caverns in various Farts oj' England, and others on the Conti- 
nent. By the Rev. William Buckland, FRS. FLS. Vice-Pre- 
sident of the Geological Society of London, and Professor of 
Mineralogy and Geology in the University of Oxford, &c. 

(^Concluded from p. 145.) 

In many of the most highly preserved bones and teeth, there 
is a curious circumstance which, before I visited Kirkdale, had 
convinced me of the existence of the den, viz. a partial polish and 
wearing away to a considerable depth of one side only; many 
.straight fragments of the larger bones have one entire side, or 
the fractured edges of one side rubbed down and worn completely 
smooth, while the opposite side and ends of the same bone are 
sharp and untouched ; in the same manner as the upper portions 
of pitching stones in the street become rounded and polished, 
while their lower parts retain the exact form and angles which 
they possessed when first laid down. This can only be explained 
by referring the partial destruction of the solid bone to friction 
from the continual treading of the hyienas, and rubbing of their 
skin on the side that lay uppermost in the bottom of the den. 
In many of the smaller and curved bones also, particularly in 
those of the lower jaw, the convex surface only is uniformly that 
whiclt has been worn down and polished, while the ends and 
concave surface have suffered no kind of change or destruction ; 
and this also admits of a similar explanation ; for the curvature 
of ihe bone would allow it to rest steady under constant treading 
only in this position; as long as the concave surface was upper- 
most, pressure on either extremity would cause it to tilt over and 
throw the convex side upwards ; and this done, the next pres- 
sure would cause its two extremities to sink into any soft sub- 
stance that lay beneath, and give it a steady and fixed position. 
Such seems to have been the process by which the curved frag- 
ments I allude to have not only received a partial polish on the 
convex side only, but have been submitted to so much friction, 
that in several instances more than one-fourth of the entire 
thickness of the bone, and a propdrtionate quantity of the outer 
side of the fangs and body of the teeth have been entirely worn 
away. I can imagine no other means than the repeated touch 
of the living hyienas’ feet and skin, by which this partial wearing 
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away and polish can have been produced ; * for the process of 
rolling by water would have made pebbles of thiejm, or at least 
would have broken oflf the edges of the teeth and delicate points 
of the fractured extremities of the bone, which still remain 
untouched and sharp. 

I have already stated that the greatest number of teeth (those 
of the hyaena excepted) belong to the ruminating animals ; from 
which it is to be inferred that they formed the ordinary prey of 
the hyaenas. I have also to add that very few of the teeth of 
these animals bear marks of age ; they seem to have perished by 
a violent death in the vigour of life. With respect to the horns 
of deer that appear to have fallen off by necrosis, it is probable 
that the hyaenas found them thus shed, and dragged them home 
for the purpose of gnawing them in their den ; and to animals so 
fond of bones, the spongy interior of horns of this kind would 
not be unacceptable. 1 found a fragment of stags’ horn in so 
small a recess of the cave, that it never could have been intro- 
duced, unless singly, and after separation from the head ; and 
near it was the molar tooth of an elephant. I have seen no 
remains of horns of oxen, and perhaps there are none, for the 
bony portion of their interior being of a porous spongy nature, 
would probably have been eaten by the hya;nas, while the outer 
case, being of a similar composition to hair and hoofs, would not 
long have escaped total decomposition. For the same reason 
the horn of the rhinoceros, being merely a mass of compacted 
hair-hke fibres, has never been found fossil in gravel beds with 
the bones of that animal, nor does it occur in the cave at Kirk- 
dale. I have been told that sheeps’ horns laid on land for manure 
will be consumed in ten or a dozen years ; the calcareous matter 
of bone being nearly allied to limestone, is the only portion of 
animal bodies that occurs in a fossil state, unless when preserved, 
like the Siberian elephant, of the same extinct species with that 
of Kirkdale, by being frozen in icc, or buried in peat. 

The extreme abundance of the teeth of water rats has also 
been alluded to ; and though the idea of hyaenas eating rats may 
appear ridiculous, it is consistent with the omnivorous appetite 
of modern hytenas ; nor is the disproportion in size of the animal 
to that of its prey, greater than that of wolves and foxes, which 
are supposed by Capt. Parry to feed chiefly on mice during the 
long winters of Melville Island. Our largest dogs eat rats and 
mice; jackalls occasionally prey on mice, and dogs and foxes 
will eat frogs. It is probable, therefore, that neither the size nor 

I Imve been informed by an officer in India that passing by a tiger’s den in tlie 
iftbsence of the tiger, he examined the interior, and found in the middle of it a large 
portion of stone on which the tiger repfised, to be worn smooth and polished by the fric- 
tion of his body. The same thing may be seen on marble steps and altars, and even 
metallic statues in places of worship that are favourite objects of pilgrimage : they are 
often deeply worn and polished by the knees, and even lips of pilgrims, to a degree that 
without experience of the fact w e could scarcely have anticipated. 
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ac uatic habit of tjie water rat would secure it from the hv»nas 
Triey might occasionally also have eaten mice, weasels, rabbits* 
foxes, wolves, and birds ; and in masticating the bodies of these 
small animals with their coarse conical teeth, many bones and 
fragments of bone would be pressed outwards through their lips 
and fall neglected to the ground. "" * 

The occurrence of birds’ bones may be explained by the pro- 
bability of the hymnas finding them dead, and taking them Imme 
as usual, to eat m their den : and the fact, that four of the only 
five bones of birds I have seen from Kirkdale are those of the 
ulna, may have arisen from the position of the quill feathers on 
it, and the small quantity of fleshy matter that exists on the 
outer extremity of the wing of birds ; the former affordino- an 
obstacle, and the latter no temptation to the hymnas to devour 
them. Two of the five bones here mentioned, in size and form 
and the position of the points at the base of the quills, exactly 
re.semble the ulna of a raven ; a third ajiproache.s as closely to 
the Spanish runt, which is one of the largest of the pio-eon tribe • 
a fourth bone is the right ulna of a lark; and a fifth, the coracoid 
process of the right scapula of a small species of duck resem- 
bling the Anas sponsor, or summer duck.* 

With respect to the bear and tiger, the remains of which are 
extremely rare, and of which the teeth that have been found 
indicate a magnitude equal to the great IJrsus spelmus of the 
caves of Germany, and of the largest Bengal tiger, it is more 
probable that the hymnas found their dead carcases and drao-«yed 
them to the den, than that they were ever joint tenants of the 
same cavern. It is, however, obvious that tliey were all at the 
same time inhabitants of antediluvian Yorkshire. 

In the case of such minute and burrowing animals as the 
mouse and weasel, and, perhaps, the rabbit and fox, it is possi- 
ble that some of them may have crept into the cave by undisco- 
vered crevices, and there died .since the stoppage of its mouth ; 
am! in such case their bones would have been found lying on the 
surface of the mud before it was ilisturbed by iligging : as no 
observations were made in season as to this point, it must 
reniaiu unsettled, till the opening of another cave may give 
opportunity for more accurate investigation. This uncertainty, 
however, applies not to any of the extinct species, or to the 
larger animals, whose habit it is not to burrow in the ’ground, 
■nor even to those of the smaller one.s, e. g. the water rat frag- 
ments of whose bones and teeth are found imbedded in the 
antediluvian stalagmite, and cemented by it both to the exterior 
and internal cavities of bones belonging to the hyienas and other 
e.xtinct species, which, beyond all doubt, were lodged in the den 

• For my knowledge of these and many other bones I have from Kirkdale, I am 
indebted to a careful examination and comp-vrison of them made by Mr. Brooks, in Ids 
most valuable collection of ostcological preparations. 31 r. Clift also has kindly assisted 
Jnc at the Koyal College of iSiirgeons in furtherance of tlic same object. 
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before the period of the introduction of the mi^d. Should it turn 
out that since this period the cave has been accessible to foxes 
and weasels, it is possible that some of the birds also may have 
been introduced by them. The evidence of this, however, rests 
on a fact not yet carefully ascertained, viz. whether the bones in 
c uestion were buried, like those of the extinct animals^ beneath 
tae mud, or lay on its surface ; the state of one of the ravens' 
bon^s, containing stalagmite in its central cavity, seems to indi* 
cate high antiquity ; and the quarryman, who was the first to 
enter the cave, assured me, that he has never seen a single bone 
of any kind on the surface, nor without digging into the sub- 
stance of the mud. 

As ruminating animals form the ordinary food of beasts of 
prey, it is not surprising that their remains should occur in such 
abundance in the cave ; but it is not so obvious by what means 
the bones and teeth of the elephant, rhinoceros, and hippopota- 
mus, were conveyed thither. On the one hand, the cave is in 
general of dimensions so contracted (often not exceeding three 
feet in diameter), that it is impossible that living animals of these 
species could have found an entrance, or the entire carcases of 
dead ones been floated into it ; moreover, had the bones been 
washed in, they would probably have been mixed with pebbles 
and rounded equably by friction, which they are not : on the 
other hand, it is foreign to the habits of the hyaena to prey on 
the larger pachydermata, their young perhaps excepted. No 
Otlier solution of the difficulty presents itself to me, than that the 
remains in question are those of individuals that died a natural 
death ; for though an hyama would neither have had strength to 
kill a living elephant or rhinoceros, or to drag home the entire 
carcase of a dead one, yet he could carry away, piecemeal, or 
acting conjointly with others, fragments of the most bulky 
animals that died in the course of nature, and thus introduce 
them to the inmost recesses of his den. 

Should it be asked why, amidst the remains of so many hun- 
dred animals, not a single skeleton of any kind has been found 
entire, we see an obvious answer in the power vind known habit 
of hyaenas to devour the bones of their prey; and the gnawed 
fragments on the one hand, and album graecum on the otlier, 
afford double evidence of their liaving largely gratified this 
natural' propensity : the exception of the teeth and numerous 
small bones of the lower joints and extremities that remain 
unbroken, as having been too hard and solid to afford induce- 
ment for mastication, is entirely consistent with this solution. 
And should it be further asked, why we do not find at least the 
entire skeleton of the one or more hyaenas that died last, and 
left no survivors to devour them ; we find a sufficient reply to 
this question, in the circumstance of the probable destruction of 
the last individuals by the diluvian waters : on the rise of these 
had there been any hysenas in the den, they would have rushed 
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out, and fled for safety to the hills ; and if absent, they could by 
no possibility have^ returned to it from the higher levels : that 
they did so perish on the Continent is obvious, from the disco- 
very of their bones in the diluvial gravel of Germany, as well as 
in the caves. The same circumstance will also explain the reason 
why there are no bones found on the outside of the Kirkdale 
cave, as described by Busbequius on the outside of the hyaenas' 

* dens ill Anatolia ; for every thing that lay without on the ante- 
diluvian surface, must have been swept far away, and scattered 
by the violence of the diluvian waters ; and there is no reason for 
believing that hyajiias, or any other animals whatever, have 
occupied the den at any period subsequent to that catastrophe. 

Although the evidence to prove the cave to have been inha- 
bited as a den by successive generations of hyanias, appears thus 
direct, it may be as well to consider wdiat other hypotheses may 
be suggested, to explain the collection of bones assembled in it. 

1. It may be said, that the various animals had entered the 
cave spontaneously to die, or had fled into it as a refuge from 
some general convulsion : but the diameter of the cave, as has 
been mentioned before, compared with the bulk of the elephant 
and rhinoceros, renders this solution impossible as to the largei 
animals ; and with respect to the smaller, we can imagine no 
i ircumstanccs that would collect together, spontaneously, ani- 
mals ol* such dissimilar habits as hyeenas, tigers, bears, wolves, 
foxes, horses, oxen, deer, rabbits, water-rats, mice, weasels, and 
birds. 

2. It may be suggested that they were drifted in by the waters 
of a flood ; if so, either the carcases floated in entire ; or the 
bones alone were driftiid in after separation Irom the flesh : in 
the first of these cases, the larger carcases, us we have already 
stated, could not luive entered at all; and of the smaller onejs, 
tlie cav^‘ could not have contained a suliicieut number to supply 
l-20th ])ait of lh(^ teetli and bones; moreover, the bones would 
iiothave been broken to pieces, nor in diflerent stages of decay. 
And !iad they been washed in by a succession of floods, we 
si Mild liave had a succession of bods of sediment and stalactite, 
and the cave W'ould leave been filled up by the second or third 
lepetition of siicli an operation as that which introduced the 
single stratum of mud, which alone occurs in it. On the other 
Jiypothesis, that they were drifted in alter separation from the 
flesh, they would have been mixed with gravel, and at *le‘cuU 
slightly rolled on their passage ; and it w'Ould still remain to he 
shown by what means they w^ere split and broken to pieces, and 
the disproportion created which exists between the numbers of 
the teeth and bones. fhey could noUliave fallen in through the 
lissures ; for these are closed upw^ards in the substance of tln^ 
rock, and do not reach to the surface. 

The third, and only remaining hypothesis that occurs to mo is, 
that they were dragged in for food by the hyieuas, who caught 

Nexo Series j vol. iv. n 
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their prey in the immediate vicinity of their den ; and as they 
could not have dragged it home from any yery great distances, 
it follows that the animals they fed on all lived and died not far 
from the spot where their remains are found. 

The accumulation of these bones then appears to have been^i 
long process going on during a succession of years, while all the 
animals in question were natives of this country. The general 
dispersion of similar bones through the diliivian gravel of high 
latitudes, over great part of the northern lieiuisphere, show^s that 
the period in which they inhabited these regions, was that 
immediately preceding the formation of this gravel, and that they 
perished by the same waters which produced it. M. Cuvier has 
moreover ascertained, that the fossil elephant, rhinoceros, hippo- 
potamus, and hy«ena, belong to species now unknown ; and as 
there is no evidence that they have at any time, subsequent to 
the formation of the diluvium, existed in these regions, we may 
conclude that the period, at which the bones of these extinct 
species were introduced into the cave at Kirkdale, w^as antedilu- 
vian. Had these species ever re-established themselves in the 
northern portions of the world since the deluge, it is probable 
their remains w ould have been found, like those of the ox, horse, 
deer, hog, &c, preserved in the post-diluvian accumulations of 
gravel, sand, silt, mud, and peat, which are referable to causes 
still in operation, and which, by careful examination of their 
relations to the adjacent country, can he readily distinguished 
from those which are of diluvian origin. 

The teeth and fragments of bones above described seem to 
have lain a long time scattered irregularly over the bottom of 
the den, and to have been continually accumulating until the 
introduction of the sediment in v/hich they are now imbedded, 
and to the protection of which they owe that high stale of pre- 
servation they )ossess. Those that lay Jong uncovered at the 
bottom of the cen, have undergone a decay proportionate to the 
time of their exposure ; others that have lain only a short time 
before the introduction of the diluvian mud, have been preserved 
by it almost from even incipient decomposition. 

Thus the phenomena of this cave seem referable to a period in 
which the world w^as inhabited by land animals, bearing a general 
resemblance to those now existing, before the last inundation of 
the earth ; but so completely has the violence of that tremendous 
convulsion destroyed and remodelled the form of its antediluvian 
surface, that it is only in caverns that have been protected from 
its ravages, that we may hope to find undisturbed evidence of 
even^ts in the period immediately preceding it. The bones 
already described, and thfe stalagmite formed before the introduc- 
tion of the diluvial mud, are what I consider to be the products 
of the period in question., It was indeed probable, before the 
discovery of this cave, from the abundance in w hich the remains 
of similar species occur in superficial gravel beds which cannot 
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be referred t.o any other than a diluvial origin, that such animals 
were the antediluvian inhabitants of this country ; but the proof 
was imperfect, as’it has been said they might have been drifted 
or floated hither by the waters, from warmer latitudes ; but the 
facts developed in this charnel house of the antediluvian forests 
* of Yorkshire show that there was a long succession of years in 
wliich these animals had been tlie prey of the hytenas, which 
like themselves at that time, must have inhabited these regions 
of the earth ; and it is in the diluvial wreck occurring in such 
latitudes that similar bones have been found buried in the state 
of grave boires over great part of northern Europe, as well as 
North America and Siberia. The catastrophe producing this 
gravel appears to have been the last event that has operated 
generally to modify the surface of the earth, and the few local 
and partial changes that have succeeded it, such as the forma- 
tion of deltas, terraces, tufa, torrent-gravel, and peat-bogs, all 
conspire to show, that the period of their commencement was 
subsequent to that at whicli the diluvium was formed.* 

It is in the highest degree curious to observe, that four of the 
genera of animals whose bones are thus widely diffused over the 
temperate, and even polar regions of the northern hemisphere, 
should at present exist only in tropical climates, and chiefly south 
of the. ocjuatorj and that the only country in which the elephant, 
rhinoceros, hippopotamus, and liymna, are now associated, is 
Southern Africa. In the immediate neighbourhood of the Cape 


** It was stated in describing the locality of the cave at Kirkdalc, and on comparing it 
with the fact of its containing the remains of large and small aquatic animals, that there 
was probably a lake in this part of the country at the period wlien tliey inhabited it ; and 
this hypothesis is rendered probable by the f(»rm and di.sposition of the hills tliat still 
encircle the Vale of Pickering. 

Inclosed on the south, the west, north-west, and north, by the lofty ranges of the 
Wolds, the Howardian hills, the llambleton hills, and Eastern Moorlands, tlie waters 
of this vale must either run eastward to Filey Bay, or inland towards York ; and such is 
the superior elevation of the strata along the coast, that the sources of the Derwent, ris- 
ing almost close to the sea, near Scarborough and Filey, are forced to run west and south- 
ward 50 miles inland away from the sea, till falling into the Ouse, they finally reach it 
by turning again eastward through the Humber. The only outlet by which this drain- 
age is accomplished, is the gorge at New Malton ; and though it is not possible to 
ascertain what was tlic precise extent of this antediluvian lake, or how much of the low 
iliatricts, now constituting the \^ale of Pickering, may have been excavated by the same 
diluvian waters that procluced the gorge; it is obvious that without the existence of this 
gorge, much of the district witliin it would be laid under waiter ; and it is equally 
obvious that the gorge is referable to the agency of diluvian denudation, the ravages of 
which have not, perhaps, left a .single portion of the antediluvian surface of the whole 
oartli, which is not torn and re-niodellcd, so as to have lost all traces of the cxa»t features 
it bore antecedently to the operations of the deluge. 

It, is prt)bable, that inland lakes were much more numerous than they are at jjresent, 
before the excavation of the many gorges by whicli our modern rivers make their escape ; 
and this is consistent with tlie frequent occurrence of the remains of the hippopotamus in 
the diluvian gravel of England, and of various parts of Europe. 1 1 is not unlikely that, 
in this antediluvian period, England was connected with the Continent, and that the 
excavation of the shallow channel of the Straits of Dover, and of a considerable portion 
of that part of the German ocean which lies between the east coast of England and the 
mouths of the Elbe and Rhine, may have been the effect of diluvial denudation. The 
average depth of all this tract of water is said to be less than 3Q fathoms. 
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they all live and die together, as they formerly did in Britain ; 
while the hippopotamus is now confined ex(;lusively to Africa,, 
and the elephant, rhinoceros, and hysena, are also diffused 
widely over the continent of Asia. 

Such are the principal facts I observed in the interior of the ^ 
cave at Kirkdale, and such the leading conclusions that seem to 
arise from them ; and I cannot sufficiently lament that I was not 
present at its first opening, to witness the exact state in which it 
appeared, before any part of the surface of the mud had been 
disturbed. 

From the description given of the state of the bones, and of 
the mud and stalactite that accompany them, w^e may extract 
the following detailed history of the operations tliathave succes- 
sively been going on within the cave. 

1. There appears to have been a period (and if we may form 
an estimate ii om the small quantity of stalagmite now found on 
the actual floor of the cave, a very short one), during which this 
aperture in the rock existed, but was not tenanted by the hyaenas. 
The removal of the mud which now entirely covers the floor^ 
would be necessary to ascertain the exact quantity of stalagmite 
referable to this period ; but it cannot be very great, and can 
only be expected to exist where there is much stalactite also 
upon the roof and sides. 

The second period was that during which the cave was inha- 
bited by the hyivnas, and the stalactite and stalagmite were still 
forming. The constant passage of the liya^nas in so low a cave, 
would much interrupt this lonnation ; as they would strike off 
the former from the roof and sides by their constant ingress and 
egress ; and accordingly in some specimens of the breccia, we 
find mixed with the bones, fragments of stalactite, that seem to 
have been thus knocked off from the roof and sides of the cave, 
while it was inhabited by liyamas before the. introduction of the 
mud ; I heive one. example of a liollow stalactitic tube that lay in 
an horizontal position in the midst of, and j)arallel to, some long 
splinters of bone and the unbroken ulna of a rat ; all these are 
united by stalagmite ; and it is impossible that this stalactitic 
pipe could have been formed in any other than a vortical position, 
hanging from the roof or sides. In other specimens of the 
breccia, I have split fragments of the teeth of deer and hyaena ; 
and in almost every portion 1 have seen, either of this breccia or 
of the' antediluvian stalagmite, there are teeth of the water-rat. 
Mr, Gibson possesses a mass exceeding a foot in diameter, com- 
posed of fragments of many large bones, mixed with some teeth 
of rhinoceros and several of the larger animals, and also of rats, 
all adhering firmly together in a matrix of stalagmite. It did not 
occur to me, while on the spot, to examine whether the bottom 
of the cave is any where pojished (like the tiger's den before 
alluded to), in those parts which must have been the constant 
gangway of the hyaenas j but the universal cover of mud by 
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which it is buried, renders it necessary that this should be 
removed, in order to the observation I suggest. During the 
formation of this stalactitic matter, no mud appears to have been 
^introduced ; and had there been any in the cave at the time 
while the osseous breccia was forming, it would either have 
excluded all access of the stalagmite to "the bones, or have been 
mixed and entangled with it in very large proportions, forming a 
spongy mass, such as it does at the root of the stalagmites that 
lie on its surface. 

The third period is that at which the mud was introduced and 
the animals extirpated, viz. the period of the deluge. I have 
already stated that the animal remains are found principally in the 
lower regions of this sediment of mud, which appears to have 
been introduced in a fluid state, so as to envelope the bony frag- 
ments then lying on the bottom of the cave : and the power of 
Welter to introduce such sediments is sliown by the state of 
Wokey Hole, and similar caverns in the Mendip Hills, and 
.Derbyshire, which are subject to be filled with water occasion- 
ally by heavy land Hoods. The effect of these Hoods being to 
leave on the Hoor a sediment of mud precisely similar to that 
which covers the bones and osseous breccia in the cave of Kirk- 
dale. I have also mentioned that then‘ is no alternation of tliis 
*aiud with l)Gds of bone or of stalagmite, such as would have 
occurre<l hud it been produced by land Hoods ollen repeated ; 
once, and once only it aj)pears to have beeji introduced ; and 
v/e may probably consider its vehicle to Jiavc beiai the turbid 
waters of the same iiuindation that produced the diluvial gravel; 
these would enter and HU tlie cave, and there becoming (juies- 
ceui, deposit the mud suspended in them (as we see daily 

ilt and warp (leposited in quiet spots l)y w -aters of muddy rivers) 
along tlnj w hole bottom of the den, where it has remained undis- 
turbed ever since. We cannot refer this mud to a land Hood, or 
a succession of land floods, partly for the reasons l)elbr(* stated, 
and [rart.ly from the general dryness of the cave ; had it been 
li<xble to be Hlled witli muddy water, it ^vould liave been so at 
the lime I visited it in December, 1S‘21, at the end of one of the 
most rainy seasons ever remembered ; but even then there were 
not the slightest symptoms of any such occurrence, and a few 
scanty droppings from the roof were the only traces of \vater 
wdthin the area of the cavern. 

Tlie fourth period is that during which the stalagmite W'as 
deposited which invests the upper surface of the mud. The 
quantity of this stalagmite a}>pear.s to be much greater than that 
formed in the two periods during, and*before winch, the cave was 
tenanted by liya?nas. In the whole of this fourth period, no 
lueature appears to have entered the cave, with the exception 
possibly of mice, weasels, rabbits, and foxes, until it w as opened 
last summer, and no other process of any kind appears to have 
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been going on in it except the formation of cstalactitic iu61tra> 
tions ; the stratum of diluvial sediment marks the point of time 
at which the latter state of things began and the former ceased. 
As there is no mud at all on the top or sides of the cave, we have 
no mark to distinguish the relative quantities of stalactite formed 
on these parts during the periods wc have been speaking of ; 
should it, however, contain in any part a fragment of bone or 
tooth of any of the extinct animals, it will follow that this part 
was antediluvial. A further argument may be drawn from the 
limited quantity of ])ost-diluviau stalactite, as well as from the 
undecayed condition of the bones, to show th.at the time elapsed 
since the introduction of the diluvian mud, has not been one of 
excessive length. 

The arguments arising from the detail of facts we havt- been 
describing, are applicable to the illustration of analogous pheno- 
mena, where the evidence of their history is less complete. 
In our own countiy there are five other instauces of bones simi- 
larly deposited in caverns, the orio'iii of some of vvhicli, though 
not before satisfactorily made oul, becomes evident as a corol- 
lary from tlie proofs afforded by the cav(i at Kirkdale : these are 
in Glamorganshire, Somersetshire, Derbysliire, and Devon- 
shire. 

1. The first is in the parisli of* Nicholaston, on the coast of 
Glamorganshire, at a spot called Crawley Rocks, in Oxwich 
Bay, about miles SVV. of Swansea ; it was discovered in the 
year 1792, in a quarry of limestone, on the property of T. M. 
Talbot, Esq. of Penrice (Jastle, and no account of it has, I 
believe, been ever published ; some of the bones, liowevcr, are 
preserved in the collection of Miss Talbot; at Penrice ; th(‘y are 
as follows : 

Elephant. — Three portions of large molar teeth. 

Khinoceros. — Right and left ossa humeri. 

One atlas bone. 

Two molar teeth of upper jaw. 

Ox. — First phalangal bone of left fore l oot. 

Stag. — Lower extremity of the horn. 

Three molar teeth. 

One first phalangal bone, right leg. 

Hyaena. — Two canine teeth, much worn. 

These bones were found in a cavity of mountain limestone^ 
which was accidentally intersected, like the cave at Kirkdale, in 
working a quarry : they have a slight ochreous incrustation, and 
a little earthy matter adhering to them ; but are not in the least 
degree rolled ; and the condyles of the two humeri of the iliino- 
ceros, belonging to different individuals, have in each case been 
entirely broken off, as if by gnawing. The two canine teeth of' 
hyaena (worn down to the stumps), that were found in the same 
cave with them, afford ground for probable conjecture as to the 
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means by which those bones were thus broken, as well as intro- 
duced into this cave in Glamorganshire.’*^' 

2. The next case I shall mention is that of teeth and bones of 
elephants and other animals discovered in the Meudip Ildls in 
cavities of mountain limestone, which w'ere lined, and nearly 
filled wuth ochreous clay. These are preserved in the collection 
•of the llev. Mr. (aitcott, in the City Library at Bristol. The 
I'ollowing account of them is extracted by my friend the Kev. 
W. D. Conybeure, from Mr. CatcotCs M8. notes : he has added 
also a few ex[)lanatory observations. 

Tim ochre nits were worked about the middle of tlio last 
century, near tie summit of the Mendip Hills on the S. of 
the village of Hutton, near Ihmwell, at an c'levation of from 1)00 
to 400 feet above the level of die sea: they are now abandoned. 

“ The ochre was pursued through fissures in the mountain 
limestone, occasionally t^vpandiug into larger cavernous cham- 
bers, their range being in a stet'p descent, and admost perj)endi- 
cular. Thus, in o|>ening the pi^s, the workmen, after removing 
is inches ot' vegetable mould, and four ieet of ndjbly ochri', came 
to a hssure in the liuu'stone rock, about IS inches hroad, and 
four feet long. This was filled with good ochre, but as yet no 
bones were discovered ; it continued to tlie de])th of eight yards, 
and th(ui opened in!o a cavern ab(uit 20 feet square, and four 
high; the floor of tliis cave consisted of good ochre strewed on 
the surface of which vveu e nndtitudes of while bones, which were 
found dispersed tii rough tiie interior of' the ochreous 
In the centre (d*this chamber, a large slalactile depcauied from 
tlie roctf ; and beneath, a similar mass rose fVom liio floor, almost 
touching it : in one of the side walls was an opening about tliree 
f-^'ct s((uare, wliicli combu^ttal tlirough a passage 18 yiirds iti 
length, to a second cavern 10 yards in length, and five in breadth, 
both the passag(i and cavern being hlled ^\ith ochre and bones ; 
another ])assage, about six feet scpiare, ])ranc!ied oti* laterally 
from tais chamber about fv>ur yards btlow its entrance; this 
coet.imjed nearly on the same level for IS yards; it was filled 
with rubhly ochre, fragments of limestone rounded by attrition, 
and lead ore confe.sedly mixed together; many larg(i bones 
occurring in the mass; among which four magiiificeiif teeth of 
an elephant (the wdujle number belonging to a single skull) were 
found ; another shaft was sunk from the .surface perpendicularly 
into this branch, and appears to have followed the course of a 
fissure, since it is said that all the way nothing api)eared but 
rubble, large stones, ochre, and bones : in the second chamber, 
immediately beyond the entrance of tjie branch just described, 

* On comparing one of thcfic humeri of tlic rhinoceros with a similar bone from the 
cave at Kirkdalc, I found in each case both extrerrtities of the bone broken or gnawed off 
exactly to the same point, i. e. just so far as was sufficient to extract the marrow and take 
off the most spongy portions of the extremities, while the parts remaining were only the 
hardest and most compact cylindrical portions of tlie centre of tlic bones in question. 
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there appeared a large deep opening, tending perpendicularly 
downwards, filled with the same congeries of rubble, ochre, 
bones, &c. ; this was cleared to the depth of five yards ; this 
point, being the deepest part of the workings, was estimated at 
about 36 yards beneath the surface of the hill ; a few yards to 
the west ^of this another similar hole occurred, in which was 
found a large head, which we shall have occasion presently to 
notice/’ 

The bones from this cavern, preserved in Mr. Catcott’s cabinet 
in the Bristol library, are the teeth and fragments of some bones 
of the elephant; and similar remains of horses, oxen, and two 
species of stag, besides the skeleton, nearly complete, of a fox. 
There are also molar teeth of the hog, and a large tusk of the 
upper jaw. This tusk probably belonged to t)ie head mentioned 
in his MS. as having been found in tlie })it above described, and 
of which the following particulars are specihed : — “ Tlie head 
was stated by the workmen to have been about three or four feet 
long, 14 inches broad at the top, or head part, and three indies 
at the snout. It had all the teeth perfect, and four tusks, the 
larger tusks about four inches long out of the head, and the 
lesser about three inches.”* The tusk now preserved is about 
three inches long, its enamel is fine, it is longitudinally striated, 
and on one side of the apex trumaited and worn fiat by use. 

On the summit of Sandford lJill,on tin* (^ast of Hutton, hones 
of the (depliant won' also, according to Mr. Catcott’s MSS. dis- 
covered four fathoms deep among loose rubble. Some further 
detail of the bones found in the cave at Hutton are given as a 
note in Mr. Catcott’s Treatise on the Deluge (page 3()1, first 
edition), in which he specifies six molar teeth of the elephant, 
one of them lying in the jaw, p-art of a tusk, part of a head, four 
thigh bones, three ribs, with a multitude of lesser bones, belong- 
ing probably to the same animal. Besides these (he adds), wo 
picked up part of a large deer’s horn very flat,- and the slough of 
a horn (or the spongy porous substance that occupies the inside 
of the horns of oxen), of an extraordinary size, together with a 
great variety of teeth and small bones belonging to different 
species of land animals. The bones and teeth were extremely 
well preserved, all retaining their native whiteness, and, as they 
projected from the sides and top of the cavity, exhibited an 
appearance not unlike the inside of a charnel-house.” 

It appears to me most probable from the description given of 
these bones and horns, that they were not all dragged in by 
beasts of prey, but some of them, at least, drifted in by water, 
and the presence of pebbles seems to add credibility to tliis 
conjecture. 

3. Another case of fossil fragments of bone has been disco- 

• The head here dcscribetl is evidently that of a hog ; the account of its length being 
exaggerated by the workmen, from whose report alone Mr. Catcott gives the measures 
of it The head itself was lost or destroyed before he had seen it. 
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vered by Mr. MiUer, of Bristol, in a cavity of mountain lime- 
stone, near Clifton, by the turnpike gate on Derdham Down: 
these are not rolled, but have evidently been fractured by vio- 
lence: they are partially incrusted with stalactitic matter, and 
the broken surfaces have also an external coating of thin ochreous 
stalactite, showing the fracture to have been ancient; one spe- 
cimen, the property of Mr. Miller, displays the curious circum- 
stance of a fossil joint of the horse; it is the tarsus joint, in 
which the astragalus retains its natural position between the 
tibia and os calcis ; these are held together by a stalactitic 
cement, and were probably lel’t in this position by some beast of 
prey that had gnawed off the deficient portions of the tibia and 
os calcis. 

4. A fourth case is tiiat of some bones and molar teeth of the 
edephant found in another cavity of mountain limestone at Tlal- 
leye, near Wirksvvorth, in Derbyshire, in the year K)()3 ; one of 
these teeth is now in the collection of Mr. VVhite Watson, of 
Bakewell. There is, 1 believe, no detailed account of the cir- 
cumstances under which these remains were found, further than 
that the cavity was intersected in working a lead mine; they 
might possibly have been introduced in the same manner as 
those at Kirkdule and Crawley Rocks. 

»3. The tilth and last example which I am acquainted with is 
that described by Sir Kverarci Home and J. Whid!)y, Esrpiuthe 
Phiiosoi)hical Transactions for 1(S17, as discovoretl at Oreston. 
hear Plymoutii, by Mr. VVhiclby, in removing the entire mass of 

a hill of transition limestone for the constructioji of the Brcak- 
waler. This limestone is full of caverns and lissures, such as 
may be seen at Stonehouse and elsewhere along tlie edge of the 
clitfs ; that in which the bones were found was 16 feet wide, 12 
liigh, and 46 long, and about four feet alxn e high w^ater mark ; 
it was hlledwith solid clay (probably diluvian mud) in which the 
teerh and bones wx‘re imbedded, and w^as intersected in blasting 
awaw the body of the rock to make the Breakwater. Tdie state 
of the teeth and bones was precisely the same w ith that of those 
found at Crawley roc'ks, they w^ere much broken, but not in the 
slightest degree rounded by attrition, and Sir Kva rard Home has 
ascertained them to belong exclusively to a species of rhinoceros. 
A similar disco\ery of teeth and bones was made in 1820, in a 
smaller cavern, distant 120 yards from the former, bemg one 
foot high, 18 wide, and 20 long, and eight feet above the high 
water mark ; a description of its contents is given in the Philo- 
sophical Transactions for 1821, by the same gentlemen. It 
contained no stalactite, which abounds in many of the adjacent 
caverns. Sir Everard Home describes these teeth and bones as 
belonging to the rhinoceros, deer, and a species of bear. 

Mr. Whidby is of opinion that* neither of these caverns had 
the appearance of ever having had any opening to the surface, 
or communication with it whatever ; an opinion in which I can 
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by no means acquiesce ; though I think it probable that the 
openings had, as at Kirkdale, been long ago Villed up with rub- 
bish, mud, stalactite, or fragments of rock reunited, as sometimes 
happens, into a breccia as solid as the original rock, and over- 
grown with grass. It is now too late to a})peal to the evidence 
of facts, as the rock in which the cave existed is entirely 
removed ; but the circumstances of similar caverns that have 
communication with the surface, either open or concealed, both 
in this neighbourhood, and in compact limestone rocks of all 
ages and formations, and in all countries, added to the identity 
of species and undecayed state of the animal remains which they 
contain, render the argument from analogy perfect, to show that 
the bones at Oreston are not coeval, and have only an accidental 
connection with the rock in the cavities of which they were 
found. 

It by no means ibllows from the certainty of the bones luiving 
been (Iragged in by beasts ol* ])rey to the small ca\'ern at Kirk- 
dale, that those of siiuilar animals must liave been introduced in 
all other cases in the same manner ; for, jis theses animals were 
the antediluvian iiiliabitants of the countries in which the caves 
occur, it is possible, tliat some may have retired into them to 
die, others have fallen into the fissures by accident and there 
perished, and others have lieeii washed in by the diluvial waters. 
By some one or moi e of these three latte i hypotlioses, wo may 
explain those cases in which (he l)ones are lew in number and 
iitibroken, the caverns huge ;uid the fissures c.\< ending upwaids 

to the surface; Imt where they bear marks of having l)een lace- 
rated by beasts of prey, and where llie cavern is small, and the 
number of bones and teeth so great, and so disproportionate to 
each oUier as in the cave at Kirkdale, the only aderpiate explana- 
tion is, tliat they were collected l>y the agency of wild beasts. 
Wc shall show hereafter, that iu the case of'tlie rierinau caves, 
where the quantity of bones is greater than could have been sup- 
plied by 10 times the number of carcases which the caves, if 
crammed to the full, could ever liave contaimd, they were the 
bones of bears that lived and died in them during successive 
generations. 

We may now proceed to consider liow far the circumstances 
of the caves we have been examining in England appear consist- 
ent witli those of analogous caverns in other j)arts of the world. 
The history of the diluvian graved of the Continent, and of the 
animal remains contained in it, appears altogether identical with 
that of our own ; and with respect to the bones that occur in 
caverns, the chief difference seems to be, that on the Continent 
some of the caves have their xnoiiths open, and have been inha- 
bited in the post* diluvial period by animals of now existing 
species. Thus at Gailenreuth the great extinct bear (Ursus 
spelmus) occurs, together with the Yorkshire species of extinct 
hysena, in a cave, the mouth of which has no appearance of hav- 
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ing ever been closed, and which at this moment would probably 
have been tenanted by wild beasts, had not the i)rogress of 
human population extirpated them from that part of CJermany, 

For a description of the cavern at Gailenreuth (which I visited 
in 181()), I must refer to the work of Rosenmuller, published at 
Weimar in 1<S()4, in folio, with engravings of nearly all the bones 
composing the skeleton of the extinct bear, the size of which 
approached nearly to that of a horse ; and for a description of 
the caves at Blankeiibnrg, to an account by Esper and Leibnitz, 
published at Ihunsvvick. 

]VI. Uosenmuller says, he has never seen the remains of the 
clepliant and rliinoceros in the same cavern with those of bears; 
and that he has found the bones of wolves, foxes, horses, mules, 
oxen, sheep, stags, roebucks, badgers, dogs, and men ; and 
that the number of all these is in no proportion to that of the 
bears. The bones of all kinds occur in scattered fragments. 
One entire skeleton only of the Ursus spekeus is said to have 
been found by Hruckniann, in a cave iii the Carpathians, and to 
have been sent to ilresden. He adds that the ditferent state of 
these l)ones shows that they weie introduced at ditferent periods, 
and tliat tl)ose of all the animals last enuuKuaUd, including man, 
are in much higher preservation than those ol’ the bears and 
hyamas, 

" Thus it appears that the bones which are in most jieifect pre- 
servation, and belong to existing specuis, have been introduced 
(hiring the posl^dilnvian period ; while the extinct bears and 
hyaiua are referable to the aiitediluvian state of the earth. In 
corroboration of this, I tound in 1.820, in the collection of the 
Mtniastery of KremsminsU r, ue ar St.oyer, in I 'ppi r Austria, skulls 
and bones of tlio Ursus s})ekeus in consolidated Ix.^ls ol diluvial 
gravel, forming a pudding-sCnie, and dug iuv Iniilding near the 
monastoiy ; from which it appears that this species of bear lived 
in the period immediately preceding tlio formation of tluit dilu- 
viniu ; and the same thing has been already shown oi the extinct 
hymna in the gra^ el of France and ( jermany. 

M. Roseninuller states that in all the caverns ho has examined, 
the bones are disjiosed nearly after the same manner; sometimes 
scattered separately, and sometimes accumulated in beds and 
heaps of many feet in thickness ; they are tound every where 
from the entrance to the deepest and most secret recesses; 
never in entire skeletons, but single bones mixed confusedly 
from all parts of the body, and animals of all ages. The* skulls 
are generally in the lowest part of the beds of bone, liaving from 
their form and weight sunk or rolled dowiwards, as the longer 
and lighter bones were moved and disturbed continually by the 
living animals passing over them ; the lower jaws are rarely 
found in contact with, or near to the upper ones, as would follow 

• M. Esper bas found in one of the caverns containing bears’ bones, fragments of 
urns, which from their form were probably made at least 800 years ago. 
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from the fact last mentioned.’^ They are oftejii buried in a brown 
argillaceous or marly earth, as in the cases of Gailenreuth, 
Zahnloch, and in the Hart/, which earth, from an analysis by 
M. Frischman, seems to contain a large proportion of animal 
matter derived from the decay of the flesliy parts of the bears. 

In the caves of Ciailenreutli and Mockas, a large proportion 
of the bones is invested witli stalactite. Even entire beds, and 
heaps of them many feet thick, arc sometimes cemented toge- 
ther by it, so as to form a compact breccia. Occasionally they 
adhere by stalactite to the sides of the cavern, but are never 
found in tlic substance of the rock itself. At Shar/felden, and 
in the Carpatliians, they have been found enveloped with agaric 
mineral (lac lunic) ; they liave undergone no alteration of form,, 
but the larger bones are generally sc^parated from their epiphyses. 
Theiv usual colour is yellowish-white, but brown where they have 
lain in dark-coloured earth, as at Lichtenstein. At Mockas 
their degree of decay is by far the greatest. Even the enamel 
of the teeth is far gone, and the bones are perfectly wdiite, hav- 
ing lost all their animal gluten, and acquired the softness and 
spongy appearance, as well as colour, of calcined bones ; still 
their form is perfect, and substance indexible, and when struck,, 
they ving like metallic bodies falling to llie ground. These 
retain simply their phosphate of lime. In other caverns they 
are usually less decayed, but they sometimes exfoliate and crack 
on exposure to air, and th(i teeth particularly are apt to split and 
fall to pieces, as are also those at Kirkdale. h 

M. lioscnmidler is decidedly of opinion with M. Cuvier, tliat 
the bears’ bones are the remains of animals which lived and tlied 
through successive geuorations in the caves in which we find 
them ; nay even that they were also born in the same c.aves. In 
proof of which he has found some bones of a bear, that must 
have died inmiediately after birth, and other bones of individuals 
that liiust liave died young. This is analogoris to the case of 
numerous teeth of young hyvenas with la ngs not formed ; and 
tlie jaws of two tliat had not shed their first teetli, which I 
found at Kirkdale. 

Most of the arguments which I have used to show that the 
bones in Yorkshire cannot have been accumulated by the action 
of one, or of a succession of Hoods, apply with equal force to the 
cave at Gailenreuth, and it is unnecessary to repeat them. 

* At Kirkdale, not one skull, and few, if any, of the larger bones are found entire ; 
for these had all been broken up by the hyaenas to extract the brains and marrow ; and 
in their strong and worn out teeth we sec the instruments by which they were thus de- 
stroyeil. The bears, on the other hand, not being exclusively carnivorous, nor having 
teeth fitted for the cracking of large boiics, have left untouched the osseous remains of 
their own species. 

•f- It is a curious fact, that of the numerous caves in the calcareous hills near Muggen- 
dorf, that flank the valley of the W^cisenV-stream, those on the north chain contain not a 
fragment of the bones of the Ursus sjw^lteus, while those on the south side are full of 
them. This may probably be explained by supposing the mouths of the former to have 
b^n closed in the antediluvian period, and afterwards laid open by denudation. 
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The above description of the cave at Gailenreuth, extracted 
from Rosenmuller, end confirmed by my own observations on the 
spot, may be taken as an example of tlie state of the other caves 
on the Continent, of which it is superfluous here to say any 
thing further than to subjoin a list given by M. Cuvier of the 
most important of them, and to refer to the fourth volume of his 
Animaux fossiles, for further details taken from the authors by 
whom these caves have been described. 

The caves alluded to are ns follows : 

1. That of Bauman, in the county of Blaiikenberg, in Bruns- 
wick, on the east border of the Uartz forest, and described by 
Leibnitz. 

2. That of Sharzfcls, in Hanover, in the south border of the 
llartz, described by Leiliiiitz, Deliic, and Bruckuiann. 

Behrens, in his Hercynia Ciiriosa, speaks of several more in 
the neighbourhood of the Hart/; from most of these the bones 
were collected during a long course of years, and sold for their 
imaginary medicinal virtues under the name of Jacorne. 

3. The caves that next attracted attention wore those of thti 
Carpathians, and the bones found in them wi.to at Hrst known 
by the name of dragons’ bones, and have been described by 
liayne and Bruckuiann. 

4. But the most viclily furnished are the cu\es of I’Vuucoiliaj 
described by Bsper and Bosciuuuller, near the sources of tlie 
Mayn, in the vicinity of Bamberg and Bayreuth, at the villages 

Cailenreuth, iVlockas, Babenstein, Kircli-a-honi, Zalniloch, 
Zevvig, and H(»lieii Mircbfeld. 

A fifth locality oc(Mirs at (ilucksbiun, near Meinungen, on 
the south border of tlie 'fhuringerwald. 

(j. And a sixth in W('stj)lialia, at Kluteilioelile, and Suiidwich, 
M the country of Mark. M. Cuvier states, that the liones found 
in these caverns arc identical ov er an extent of more than 200 
leagues; lliat tliree-fourths of the whole l:>elong t«) two species 
of bear, both extinct; the Ibsus spelveus and ib'sus arc toideus, 
and t\v o-thirds of tlic reniaiiidt r 1<> extinct liyienas. A very few 
to a species of the cat family, being neither a lion, tiger, panther, 
C)i leopard, but most resembling tlie Jaguar, or spotted panther 
of South America. There is also a w'olf or dog (not distinguish- 
able from a recent species), a fox and polecat. He adds tliat, in 
the caves thus occupied, there occur no remains of the elephant, 
rhinoceros, horse, ox, tapir, or any ol’ the ruminantia or rodentia. 
In tliis respect they differ materially from that of Yorkshire ; l)ut 
such variation is consistent wnth the different habits of bears and 
hyaenas, arising from the different structure of their teeth and 
general organization ; from which it "follows, that hears prefer 
vegetable food to that of animals, and, wlieu driven to the latter, 
^jrefer sucking the blood to eating tiie flesh, while hyaenas are 
jeyond all other beasts addicted to gnawing bones. 

Brom this circumstance it is rendered probable, that in the 
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eaves inhabited chiefly by bears, the bones of other animals 
should be extremely rare. But unless there ^ be an error in the 
statement of M. Deluc (Lettres, vol. iv. j}, 588), that a tooth 
found in the cave at Scharzfels was ascertained by M. Hollman 
to be that of a rhinoceros ; and of Esper, that large cervical 
vertebrae of an elephant were found by M. Frischmau in the 
cave of Schneiderloch ; it follows, that these two animals occur, 
though very rarely, in the caves of Germany, and they may have 
been introduced by the few hyaenas that occasionally inhabited 
them ; that they lived in the neighbourhood of these caves, in 
the period immediately preceding the formation of the diluvium, 
is probable, from the occurrence in it of the bones of the elephant 
and rhinoceros near the caves of Scharzfels and Alterstein, men- 
tioned by Blumenbach. (Archaeologia Telluris, p. 15.) 

The fact mentioned by M. Cuvier of the same hymna being 
common to the caves and gravel of France and Germany, and 
that ascertained by myself, of the Ursus spclseus occurring in 
the gravel of Upper Austria, proves both these extinct species 
to have been the antediluvian contemporaries of the extinct ele- 
jdrant and rhinoceros ; there is, therefore, no anachronism in 
finding the remains of the tw o latter in a den that was occasion- 
ally inhabited by such hyamas and bears. 

With respect to the analogies of the diluvian sediment and 
the stalactite in Germany and Yorkshire, in the case of the open 
caves that have been disturbed and ransacked for centuries, it is 
hopeless to expect evidence of what was the precise state of 
these deposits in each individual cavern at the time it was first 
■entered. Still there is information respecting some that have 
been recently discovered, which is to our purpose. It is stated, 
that a sediment of this kind was found on the sides and floor of 
the cave at Glucksbrun, near Meinungen, when it was newly 
opened in cutting a road in 1799, and. that in all the other 
caverns also there is mud, but no rounded pebbles. M. Deluc, 
in describing the matrix in which the boneS are lodged in the 
cave at Scharzfels, says, “ Ic fait est done simplement, que le 
sol de ces cavernes est d’une terre calcaire,” “ qu’en creusant 
cette couche molle, on en tire quantite de fragraens d’os ; et 
qu’il s’y trouve aussi des concretions pierreuses qui renferment 
des 08.” (Deluc, Lettres , vol. iv. p. 590.) These concretions 
with bones appear analogous to the stalagmitic concretions at 
Kirkdale, and the soft calcareous earth by which they are 
covered, resembles its stratum of mud. Again, the resemblance 
holds also in the existence both of bones and soft mud in the 
smallest recesses of the caverns. He says, p. 589, “ 11 faut en 
cuelques endroits se trainer sur le ventre, par dessous la pierre 
cure pour continuer a y creuser.” This is an exact description of 
the state of the extremities of the cave at Kirkdale at the present 
moment. 

Leibnitz, in his description of this same cavern, has the fol- 
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lowing words to the same purpose, “ Limo nigricante vel fusco 
infectum est solum.” — (Leibnitz, Protogaea, p. 65.) 

Esper thus describes the state of the floor near the entrance 
of one of the largest caverns at Gailenreiith. “ Dans toute la 
contree le terrain est marueux, mole avec du limon, et tire sur le 
jaune, mais ici on trouve une lerre moins liinoneuse dans une 
profondeur considerable. Je no pretends pas encore la prendre 
absolument pour une terre animale telle qu’est sans contredit la 
terre qui se trouve plus bas, niais probablement elle doit y ctre 
rapportee, p. 9. This again is consistent with the circumstances 
of the cave at Kirkdale, the mud, thus dubiously spoken of, 
being probably of diluvial origin, and reposing on, and being 
mixed with, the animal earth that had been formed before its 
introduction. The absence of black animal earth at Kirkdale, 
results from the fact of the flesh, and great part even of the 
bones of the animals introduced to it, having been eaten by the 
hy-cenas. 

The identity of time and circumstances which I am endeavour- 
ing to establish between the German and English caverns, does 
not, however, depend so much on com})aiisons between the 
stalactitic matter and earthy sediments which they contain, as 
on the agreement in species of the animals entombed in them, 
viz. in the agreement of the animals of the English caves with 
those of the diluvian gravel of the greater part of Europe ; and, 
in the case of the German caves, on the identity of the extinct 
bear with that of the diluvian gravel of Upper Austria, and the 
extinct hysena with that of the gravel at C^anstadt, in the valley 
of the Neckcr; and at Eichstadt, in Bavaria; to these may be 
added the extinct rhinoceros, elephant, and hippopotamus, which 
are common to gravel beds as well as caves. And hence it fol- 
lows, that the period at which all these caverns were inhabited 
by the animals in question, was antecedent to the formation of 
that deposit of gravel, which it seems to me impossible to ascribe 
to any other origin than a transient deluge, atiectiiig universally, 
simultaneously, and at no very distant period, the entire surface 
of our planet. 

The bones found in these caverns are considered by M. Cuvier 
to be of older date than those of the osseous breccia, which, at 
Gibraltar and various places along the coast of the Mediterra- 
nean and Adriatic, occur in vertical Assures of limestone. . This 
breccia contains fragments of bones and teeth of various rumi- 
nating and gnawing animals ; that is, of ox, deer, antelope, 
sheep, rabbits, rats, mice ; also of the horse and ass, of snakes 
and birds, mixed with land shells, and angular fragments of the 
adjacent rock ; all united into a soli<> breccia by ochreous stalac- 
tite. The greater number of these animals agree w'ith species 
that now exist, and are supposed«by M. Cuvier to have fallen 
into the fissures in the period succeeding the last retreat of the 
waters. 1 do not see why some of them may not also have 
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fallen in during that earlier period in which the bears occupied 
the caves of Germany, and the hyaenas that in Yorkshire; for 
some of the animals found at Kirkdale seem to agree in species 
with those that occur in the fissures ; but as they are at the 
same time not distinguishable from existing species, tlie argu- 
ment arising from this resemblance is imperfect. The discovery 
of the extinct elephant, rhinoceros, hippopotamus, bear, and 
hyaena in this breccia, should it ever be made, would be decisive 
of the question. 

For an account of the bones accumulated in these fissures, I 
must again refer to the works of M. Cuvier, which contain more 
sound and clear philosophical reasoning on the early state of 
habitation on our planet, and a more valuable collection of 
authentic facts relating to the history of its fossil animals of the 
higher orders, than can be found in all the books that have ever 
yet been written on the subject. 

APPENDIX. 

It was mentioned, when speaking of Gailenreutli, that human 
remains had been discovered there in the same cave witli the 
bones of antediluvian animals, but that they are of comparatively 
low antiquity. 

Three analogous cases have been noticed in this country iu 
cavities of mountain limestene, at Eurringdon, in Sonierselshire, 
and m Glamorgansliire and Caermartlienshire ; and tlies(* also 
are attended by circumstances which indicate them to be of 
post-diluvian origin. 

J. Tlie discovery of human boites iiicrusted with stalactite, in 
a cave of mountain limestone at Burringdon, in the Mendip 
hills, is explained, by this cave liaving either been used as a 
place of sepulture in early times, or been lesoited to for refuge 
by wretches that perished in it, when the country was suffering 
under one of the numerous military operations which, iu different 
periods of our early history, have been conducted in that quar- 
ter. The mouth o(‘ this cave was nearly closed by stalactite, 
and many of the bones were iiicrusted with it. Iu the instance 
of a skull, it had covered the inside as well as the outside of the 
bone ; and I liave a fragment from the inside, which boars iu 
relief casts of the channel of the veins along the interior of the 
skull. The state of these bones affords indications of very high 
antiquity ; but there is no reason for not considering them post- 
diluvian. Mr. Skinner, on examination of tiiis cave, found the 
bones disposed chiefly in a recess ou one side, as in a sepulchral 
catacomb ; and in the same neighbourhood, at Wellow, there 
is a large artificial catacomb of high antiquity, covered by a 
barrow, and constructed after the manner of that at New Grange, 
near Slane, in the county of Meath, of stones successively over- 
lapping each other till they meet in the roof. In this were 
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found the remains of many human bodies. A description of it 
be seen in th^ Archseologia for 1820. 

2. Mr. Dillwyn has observed two analogous cases in the 
mountain limestone of South Wales ; one of these was disco- 
vered in 1805 near Swansea, ih a quarry of limestone at the 
Mumbles, where the workmen cut across a wedge-shaped 
fissure, diminishing downwards, an<f filled' with loose rubbish, 
composed of fragments of the adjacent limestone, mixed with 
mould. In this loose breccia lay confusedly a large number of 
human bones that di|)jDeiir to be the Remains of bodies thrown in 
after a battle, with ho indications of regular burfal ; they were 
about 30 feet below the present upper surface of the lihiestone 
rock. 

3. The other case occurred, in 1810, at Llandehie, in Caer- 
marthenshire, where a square cave was suddenly broken into, in 
working a quarry of solid mountain limestone on the north bor- 
der of the great coal basin.' In this cave lay about a dozen 
human skeletons in two rows at right angles to each other. The 
passage leading to this cave had been entirely closed up with 
stones for the purpose of concealment, and its mouth was com- 
pletely grown over with grass. 

It is obvious, that in neither of these cases are the bones 
referable to so high an era as those of the w ild beasts that occur 
ill the caves at Kirkdale, and elsewhere. 

P. S. As this paper was going to the press, I have been grati- 
fy <1 to hear that iiiy conjecture, as to the abundance of such 
caverns as that at Kirkdale, has been verified by the discovery 
of another cave (containing chambers lined with stalactite, and 
having on its bottom mud, and bones imbedded in the mud), in 
a quarry close to the town of Kirby Moorside, on the property of 
C, Duncombe, who has judiciously taken every precaution 

to seciiro it from injury, till some qualified person sliall be present 
to observe, and record ilie undisturbed appearance presented by 
its interior. Should it he in my power, as 1 hope it may, to 
assist at its further opening, 1 shall communicate the result to 
the Iloyal Society. 

It is recollected also, tliat about 20 years ago, another cavity 
containing bones was discovered on the north of Kirby Moor- 
side, but none of them liave been preserved. 

Though it is probable, as I liave stated, that such cavern^ are 
not uncommon, W'e shall cease to wonder that they are so rarely 
brought to light, when we consider the number of accidental 
circumstances that must concur to lead to such an event. 
1. The existence of caverns is an accidental circumstance in 
the interior of the rock, of which the External surface aftords no 
indication, when tlie mouth is filled with rubbish mid overgrown 
with grass. ' 2. The presence of bones is ^another accidental 
circumstance, though probably not an urfeomrnon one in the case 
of those caves, the mouths of which were accessible to the wild^ 
beasts that inhabited this country in the period immediately pre- 
New Series, vol. iv. o 
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ceding the deluge. 3. A further requisite is, the intersection of 
one of these caves in which there happen to be bones, by a third 
accident, viz. the working of a stone quaivy by workmen who 
have sufficient curiosity or intelligence to notice and speak of 
what they find, and this to persons who may be willing or able 
to appreciate, and give publicity to the discovery. The neces- 
sary concurrence of all these contingencies renders it probable, 
that however great may be the number of subterraneous caverns, 
in an inland country, very few of them will ever be discovered, 
or, if discovered, be <^ply appreciated. Tliose I have mentioned 
in Devon, Somerset, Derby, and Glamorganshire, were all laid 
open by t^e accidental operations of a quarry or mine. 

May 24, 1822. — I have this day received the entire lower jaw 
of an hyscha from Lawford, near Rugby, in Warwickshire. It 
was found by Andrew Bloxam, Esq, in the same diluvial clay 
and gravel with the bones of elephant and rhinoceros. This is 
the first instance of the remains of hyaena being noticed in the 
diluvium of England. The animal must have perished by the 
sameKcatastrophfe which extirpated the hyaenas, and closed the 
den at Kirkdale, and which swept together the remains of ele- 
phant, rhinoceros, and hya>na, in the diliivian gravel of the Con- 
tinent. The support which this recent discovery gives to my 
arguments on the cave in Yorkshire, is too obvious to require 
pointing out. 


EXPLANATION OF THE PLATES. 

Plate XIV. 

Fig. 1. View of the month of the cave at Kirkdale in the face 
of a quarry, near the brow of a low hill. 

Fig. 2. Section of the cave before the mud had been dis- 
turbed. ' 

A. Stratum of mud covering the floor of the cave to the depth 
of one foot, and concealing the bones. 

B. Stalagmite incrusting some of the bones, and formed 
before the mud was introduced. 

C. C. Stalagmite formed since the introduction of the mud, 
and spreading horizontally over its surface. 

D. Insulated stalagmite on the surfac.e of the mud. 

E. E. Stalactites hanging from the roof above the stalagmites. 

Fig. 3. Ground plan of the cave, by W. Salmond, Esq, show- 
ing its extent, ramifications, and the fissures by which it is 
intersected. 

Plate XV, 

Fig. 1. Outside view of the right lower jaw of the modern 
Cape hyaena. 

Fig. 2, Analogous portion of lower jaw of the Kirkdale hyaena, 
being nearly one-third larger. 

Fig 3. Inside view of Wo. 2. 
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Article VI. 

Additional Remarks on the. Injiitence (f Moisture in modifuins 

the Specific Gravity of Gases. ]3y John Apjohn, MD. ° 

(To the Editor of the Annals of Philosophy.) 

Trinity College, 

In the number of the Annals for May last, you did me the 
favour of publishing some observations of mine upon the influ- 
ence of moisture in modifying the specific gravities of the gases. 
In that paper, I gave an expression for the specific gravity of a 
gas saturated with moisture, and also suggested a method of 
determining the exact specific gravity of a gas perfectly dry. 
The principle upon which I proceeded, namely, that the density 
of steam is directly as its tension, has been called in question 
by Mr. Uerapath, in a succeeding number of your journal, in a 
paper, in which he also contests the correctness of Dr. Thom- 
son’s idea of the sensible and latent heat of steam, beginning at 
t32, constituting a constant quantity. With this latter topic, I 
have no concern. But us Mr. H, conceives that he has proved 
from received principles that the density of steam is not simply 
as its tension, and as he appears to me to have by no means 
accomplished what he asserts, I shall briefly state the reasons 
which have led me to this opinion. Mr. 11. has certainly 
adopted the most decisive method for achieving his object, for 
he proceeds at once to show what the true relation between 
them is. 1 hope, however, to prove, that the gentleman has 
fallen into an error, and that this error consists in his confound- 
ing gase.s and vapours, substances, as to many even of their phy- 
sical properties, essentially distinct, and as to none more so than 
the relation existing between the density, temperature, and elas- 
ticity oi’ each. Before I proceed, I beg to be understood as 

admitting that the expression S' = S . ^ . given by Mr. 

H. properly represents the relation between the density and 
tension of a permanently elastic gqs, or even of steam when 
separated from the water which has produced it. That the^fol- 
iowing remarks may be the better understood, I shall give the 
steps which lead to this expression. Gases, and even steam 
isolated, have been found by experiment to expand the 
their volume for every degree of Fahrenheit. Hence it follows, 
that if 480 represent the tension of any of them at 32, the ten- 
sion, ajtany higher temperature F, will be 448 -bF. The follow- 
ing proportion then may be instituted < 448 + F ; 448 + 'F' :: 

X the tension at F ; * the tension at F'. And again, since 

n 0. 
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at a given temperature F', the specific gravities are as the ten- 
sions, we shall have ^ any other tension :: a the spe- 

cific gravity corresponding to the former tension : 5 ' = 5 . 

~ - 4^a^ t'' specific gravity corresponding to the latter. Now 

it being ascertained (according to Mr. II.) by the concurrent 
experiments of the French and English philosophers, that, with 
the exception of their not being able to sustain more than a cer- 
tain pressure according to the temperature, vapours are perfect 
gases, and follow precisely the same laws of expansion and con- 
traction,’^ he easily infers that the specific gravity of steam is not 
as its elasticity. With deference, however, to Mr. II. he has, I 
must say, though no doubt unintentionally, misrepresented the 
philosophers. It is true they have shown, that vapours apart 
from their respective fluids, obey the same laws of expansion 
and contraction with the other gases.” Kutthe case is far differ- 
ent with vapours in contact witli their fluids. Hie effects of an 
increment of temperature upon gases, or vapours apart from, anjd 
those same vapours in juxtaposition with their fluids, arc strik- 
ingly distinct. The volume being given, the elasticity of the 
gas is augmented, but not its density. On the otiitr liand, not 
only the elasticity, but also the density of a vapour in contact 
with its fluid is increastid. Let us return now to the above-men- 
tioned proportions of* Mr. II. The first evidently does not apply 
to vapours over fluids, for tlie volume being given, it supposes^ 
the density also given, whi< li in the case of vapours so situate is 
not the fact. The second is also without meaning here, or is at 
best but a trifling proposition ; for what does it state f Why, that 
if the temperature be given, tlie density is as the tension. But 
the tension of a vapour in contact with its fluid, is always the same 
at the same temperature, and, therefore, so must the density. 
Now to say that a varies as h, when neither a orb vary at all, is 
certainly little short of being absurd. The original proposition, 
therefore, namely, that the density of steam is as its tension, lias 
not been shuken by Mr. Ilerapath, for the result which he arrives 
at, and from which he deduces iis falsehood, does not apply tO' 
vapours in contact with their fluids. It still, however, may be 
doubted whether the density and tension of steam are so simply 
related, for Mr. 11. ’s failure to prove the negative does not esta- 
blish the affirmative of the proposition. A few’ accurate experi- 
ments, by determining the specific gravity of steam at different, 
temperatures, would enable us (as we are already possessed of 
tables of elasticities) to bring this law to the test of experience.. 
Gay-Lussac indeed having already determined its specific gravity^ 
at 212, another determina^^ion w^ould afford at least a single- 
comparison. It will be observed that I do not any where assert, 
that the density of steam is precisely as its elasticity, Mr. H.^ 
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acknowledges it to be nearly, and I confess many circumstances 
lead me to conclude it to be strictly the case. In the absence of 
proof, I do not wish to dogmatise. I shall, however, briefly 
advert to a circumstance which appears to me to render any but 
the simple relation inadmissible. It is well known that at a 
given temperature, the densities of gases are as the forces which 
compress them. From this fact, and Newton’s expression for 
the elasticity (sec any work on pneumatics), it follows that their 
particles repel each other with a force which varies inversely as 
the distance between their centres. Now if the density of steam 
be not as the force whicdi compresses it, or in other words, as its 
tension, it must follow that its particles repel eacli other accord- 
ing to a different law, a circumstance improbalde, when vve con- 
sider the accordance of its expansion, when apart from w^ater, 
with that of gases. This argument, however, 1 am not disposed 
to insist upon, as luy principal object has been to show, that 
Mr. Herapath's formula d(>es not comprelsend vapours in contact 

with their fluids. 

V(nir obliged humble servant, 

.1 AM i:s Apjoiin . 


Ahticij*: VII. 

i)f/s<^:7'V(itions upon J)Ss lo C.\s Jtr^jforks hjxoi Mi\ Ilera^ 

path's 'Vheory. 

(To tlie Editor of tlie Annals of Philosophy,) 

SHI, 

1 AM sorry again to occupy any space in your Annals on the 
subject ot Mr. llerapath’s theory, but the observations of your 
correspondent D. rtupiire some notice from me, and will excuse, 
I hope, my wisljiiig once more to trespass upon your kindness. 
Had he indeed confined himself to reasoning, T could without 
concern have left it to your readers to liave determined whether 
or not my objections to that tlicory were satisfactorily answered; 
but by the charges he has made against me, 1 am obliged for my 
own satisfViction again to obtrude myself upon you. His manner 
indeed I do not complain of*, as he seems to think it natural I 
should ; he has no doubt chosen that which he thinks the most 
effective and convincing ; and 1 may, therefore, with as much 
reason, complain of his differing from me on any other subject as 
on the propriety of that manner. 

One of the charges to which I allude is more applicable to a 
moral than an intellectual deficiency ; and consequently, if true, 
would be a disgrace, instead of a misfortune. It is coutaiued 
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in the following extract from D/s letter in the Annuls for April, 
p. 292, Accuracy, it seems to me, should be rigidly adhered 
to in all discussions. An author should never be made to say 
wbat he has not. In more than one instance, C. has not been 
over delicate in this respect.” 

By this no doubt D. means to insinuate, that I make little 
scruple to state a w^riter’s meaning or expression to be different 
from that which I believe it really is — an insinuation which I 
must take leave to assert is wholly unfounded and unjustifiable. 
To state that a writer means that which it is known he does not 
mean is as direct a falsehood, as to assert, he says, that which he 
does not say ; and to do either, would be so degmding to any 
one guilty of such miscoudu(!t, as to reader him unworthy of any 
Other attention than such as iniglit be ueeessary for his exposure ; 
whether or not I have so done will best appear from an examina- 
tion of what D. has ofl’ered as an instance. 

At present,” says D. I shall adduce an example which 
will serve as a speciineii of the rosl ; and lest there should be 
any mistake or dilllculty in turning to iVlr. 11. ’s opinion, I shall 
place right against it one or two quotations from his first paper. 

Quota I ions from 

** C.’s Observations on Mr. Mr. Ib rapatli’s paper. An- 

llerapatli’s Theory, Amia/s for nals for April, 1821, p. 279.” 
Dec. 1821, p.^20.” 

** But whether the atoms be Therefore it seemed to me 

elastic, or hard, having the pro- that tJie ultimate atoms ought 
lerties of elastic bodies which to possess . two properties in 
Mr. Hera[)ath has utti ihuted to direct con! raricti^, Irardiiess and 
them,” elasticity.” 

The evident uu anir.g of the extract from my jbrmer paper is, 
that Mr. II. has attributed to hard bodies properties wliich do 
-actually l^elong to elastic bodies. Now this he might have done 
even though he liad really thought the properties of elasticity 
•and hardness to be in direct contrariety to each other, it being 
sufficiently clear that however opposed he might have esteemed 
them to be, it is still possible that he might have erroneously 
attributed to the one, properties which really belong to the other. 
But whether the statement that he did so be correct or erro- 
neous, the sentence does not pretend to give eithr^r Mr. H.’s 
expression, or his meaning ; and, therefore, cannot possibly 
have misrepresented the;, one or the other. It cannot lairly be 
made to amount to more than an assertion, that some of the pro- 
perties which Mr. II. has attributed to hard bodies in my judg- 
ment belong to elastic bodies. That the opinion expressed in 
the extract is really not ill founded, will appear from the following 
f^uotations : 

Mr. Herapath says, If two hard and equal balls come in 
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contact with equal and opposite momenta, they will separate 
after the stroke wUh the same velocity with whicK they — 

{Annals^ April, 1821, p,285.) 

Sir Isaac Newton says, IBodies which are either absolutely 
hard, or so soft as to be void of elasticity, will not rebound from 
one another. Impenetrability only makes them stop. If two 
equal bodies meet directly in vacuo, they will by the laws of 
motion stop where they meet and lose all their motion, and 
remain at rest ; unless tliey be elastic and receive new motion 
from their spring,’^ — (Newt. Opera, vol.iv. p. 258.) 

Non-elastic bodies on their shock will adlu rc togctlier, and 
either reraaiu at rest, or else move togetlier as one mass with a 
common velocity ; or if elastic, they w ill separate after the shock 
wdth the very same velocity with which they met and shocked.” 
— (Hutton’s Math. Diet, in verb. Percussion, p. 215.) 

These pro|)ositi(jns from such men ns Newton and Hutton (and 
similvir might be extracted from the writings of Maedaurin, Play- 
fair, and other philosophers of that rank) will, I hope, justify my 
opinion that Mr. II. did attribute to hard bodies properties 
actually belonging to elastic bodies, ft is, however, quite clear, 
that no one could honestly believe those exj)ressions amounted 
to an assertion that .Mr, 11. makes liardness and elasticity the 
same ; yet vSO D. in a subsequent part of his paper {Atniahy 
May, \). 850) ventures untruly to call it, and that for the purpose 
of making it appear, contraiy to the Juvty that 1 had asserted 
that W'liich w^as not true. 

It is, Jiowever, most extraordinary that D. in the very moment 
of his attack upon vmotlu r for a supposed misrepresentation of 
tlio meaning of Mr. llerapatli, should, witli all the Ibriualily 
with which he lias introduced the (piotation from his paper, 
misstate hi» expii^ssiuu. There is in fact no such word as 
•^elasticity” in the sentence whii-Ji L). prelends to qut)te, he 
liaviiig substituted that wurd for the word soft, ness.” Nia’, { 
fear, can w^e in excess of candour attribute sueJi a strange ju’o- 
ceeding to accident, or oversight; since he has by his allempt- 
iiig ill a note to excuse it, proved that lie did it wilfully. It is 
not, however, easy to conceive, what sufficient excuse can 
be made for intciitioiially giving us a (piofation from another 
paper that which D. knew at the time w^as not so. 

Nor was the alteration madti to acconiiuodaLO the sentence 


to Air. II. ’s meaning ; for ho must have known that Air. II. did 
not think hardness and elasticity to be in direct couirariettj ; 
for in a sentence the very next to one which D. has quoted on 
this subject, Air. II. calls elasticity almost the very opposite of 
hardness ; ” and it is evident that wliat he thought only almost 
the very opposite,” he could not think to be '‘in direct coutra- 

knowledge of Air. Herapath's real opinion on the subject 
too is proved by his own note ; whicii is as follows : Air. 
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has written softness, but immediately before he tells us that 
elasticity is nothing but an active kin(i of softness ; and he now, 
therefore, uses softness instead of elasticity merely to make the 
contrast the stronger.” By what means 1). knows that Mr. H. 
used softness instead of elasticity, he has not informed us ; but 
Mr. II. could not have wanted, nor was it possible for him to 
have obtained a stronger contrast than that which was “in di- 
rect contrariety;” if, therefore, he thought “softness,” a stronger 
contrast than “ elasticity,” he could not have thought elasticity 
to be “ in direct contrarietv.” 

In Stating too that tho term softness ” was used for the 
purpose of making the contrast stronger, he admits that Mr. H. 
advisedly usiid the one word inst(‘ad of tho other; consequently 
it is evident that D. with lull knowledge on the subject, attributes 
a word to Mr. II. not only which he did not use, but which he 
intentionally avoided. 

Thus D. at the instant of censuring one person for a pretended 
misrepresentation, has, in order to give the charge an -appear- 
ance of truth, intentionally misstated the actual words of another, 
making him say not only what he did not intend, but what he 
did not believe ; and lor this pur]>ose hiis attributed to him an 
expression which he know was on consideration rejected. 

if U, thus misstates the cxpn ssions and meaning of Mr. H. 
I could h-ardly indulgi* an cxjiecdation ol being differently treated. 
I was, theu’efore, little surprised subsequently to find that there 
is hardly a single fpiotatioii which 1). prideiuhal to make from 
xny former paper, whore he lias n-ot misstated either tlie words, 
or meaning, or both. 

The first proposition of any importaiua* to wliich lie refers is 
the following; “ In innumerable instances (if the words are taken 
in their usual sense), true conclusions may be brouglit out from 
false principles by correct reasoning. If, for iiisLance, tlie errors 
on each side should exactly compensatci each other, the result 
will be correct, though thi' foundation be crromHius.'’ D. in 
quoting these sentences, omits some words, and transposes 
others, without marking the alterations, but as the tone and 
enqihasis of tlie sentem-.es are changed, rather than the sense, it 
is not of material consequence. The meaning of these sentences 
it would seem hardly possible to mistake. Jt is most evident 
from'the whole |aaragraph, that it is tin? false principles, and tlu^ 
foundation only, to which errors are asciibcd, and the reasoning 
is supposed in all cases to be correct; and it is surely mmeces- 
Bary to occupy your pages in proving that it is possible to reason 
correctly from erroneous data. D. however, in order to raise an 
apparent contradiction, lias assumed that I meant to attribute 
errors to the reasoning, at the same time too that I concluded 
the reasoning to be trorrect. ‘ So then,’' he observes, correct 
reasoning must contain errors; that is, I apprehend trat/t must 
be error. Of course, by purity of argiuiient, false reasoning 
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must contain 710 errors, ore// or must he tn// A, and tvro/tjr^ rx^ht'^ 
Thus, by apprehending one piece of nonsense, and assuming 
of course another, he triumphantly concludes that there are 
absurdities in the propositions, of which they do not in fact 
contain the slightest trace. The intelligence and fairness of 
such observations are just equal. 

His next criticism is Ibuiid in the following extract: Allud- 
ing to the loss and developemeiit of heat in the cljanges of states, 

C. objects to Mr. 11. ’s theory of heat by motion, because heat 
may for a time l)(^come impe rceptible, and again be developed 
without being destroyed. ‘ If, therehue,’ says C. ‘ heat and 
motion be identical, motion cannot be destroyed, which the 
experience of every day tells us is untrue/ Here C. would 
plainly ciiarge Mr. II. ’s th(;ory as being incompetent to explain, 
nay, as being repugnant to the plnvnomena of latent heat. Isow 
observe ^ Mr. ll.’s Theory of the Changes of State and the 
(Concomitant Pha*noiiiena,’ in wliitdi the subject (C. alludes to is 
copiously explained, was published in the yJ ////^/ A' for October ; 
(h in his ‘ Observuiioiis,’ dated nearly a ibrtuight afterwards, 
U;lls us he lead se(‘U this very innulxu’ of tliti Axf/nt/s^ and of 
course this very explanation, for the want of whic:h he gravely 
tells the world Mr. 11 /s theory is defective.’" However unjusti- 
iiable it may liave been in i). to misejuote the expressions of Mr. 
Herapath, yet as it was for the purpose of su])poi‘ting his theory, 
the injury was not to Mr. H, but to D.'s own (luiractcr. Butin 
the foregoing paragraph, 1). not only states that I. made asser- 
tions ami cliarges which [ never did make, but even by inverted 
coiumas, as though they \V(irc literal extracts, asciib(is to me 
ex[)ressions which 1 never used, and a meaning which I never 
intended ; and tliat for the express purpose of raising the impu- 
tation that 1 had stated what was unsupporled by fact. It is not 
true that 1 objected to Mr. 11. ^s tlujory of lieat l)y motu^n, 

because^ heat may I'or a time becoiiuj imperc(‘ptible, and again 
be developed witiujut being destroyed.” I did not charge Mr. 
11. V theory as being incompetent to explain/’ or as being 
repugnant to the pluvnomena of latent heat.’* 1 did not object, 
iior in any way allude, to that part of Mr. 11. 's theory, however 
erroneous 1 may have tliought it ; consequently, f never did 

t(dl the world that his theory was defective,” for want of any 
exidanatioa in relation to it. Iwery one of those assertions of 

D. both in substance and effect, are utterly untrue^. This will be 

c learly proved by the ])aragrai)b itself, to which he refers. It is 
the following: Experiment has clearly shown that caloric, or 

the immediate cause of heat, whatever it may be called, cannot 
be destroyed. However, under particular circumstances, it may 
become for a time imperceptible, it can be again developed, and 
so be shown to have continued its t?xisteuce ; if, therefore, heat 
and motion be identical, motion cannot be destroyed. This, I 
apprehend, the experience of every day, in addition to mathema-. 
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trcal argument, tells us is untrue. We all every day see motion 
generated and destroyq^d, NoV can this objection be answered 
ay a supposed difference in the nature of the motion, as we 
cannot even conceive of any difference in motions, except that 
which is mvide by their quantity and direction.” 

The reasoning contained in these observations, intended to 
show that the iiidestructibilily of caloric is a strong argument to 
prove it cannot be merely motion, whether well founded or not, 
is too clear to need any further explanation; D. has not 
.attempted to answer it, but, as 1 have shown, he has resorted to 
a method of evading its force, which intelligence and integiity 
would have alike disdnined. 

The next subject of D.’s reply is ait objection to the gaseous 
body of very great tenuity,” which Mr. 11. supposes fills all 
space.” Tlie obst.rv aliens are not w'orthy of notice excej^t as 
affording another instance of the kind of' misrepresentation of 
meaning to which 1). has resorted. I'he following is the sen- 
tence to which D.’s observations were applied : The only 

proper answer to such a supposition is, ^ Show this fluid to niti ; 
prove ifs existence by some oilier evidence than its being neces- 
sary to support your theory, for that argument can have little 
weight which founds the truth of a theory iijion a sujiposed fluid, 
Uie existence of which fluid itself rests only upon the truth of 
the theory.’ 

To this, D. replies : But the oddity of this request is, 
^ Show' me this fluid. ^ Surely C. docs not wish Mr. 11. to make 
this fluid visible, lie does not .wish, does he, Mr. H. to catch 
and bring to him a nameless being, a few particles of a fluid, See.” 
1 should think D. would nut w ish his intelligence should be esti- 
mated so low', as to have it supposed lie w as incapable of per- 
ceiving that 1 dill not mean by the term “ Show,” to express a 
wish to have the fluid rendered visible; but. lie must choose 
between such an estimation of his intellect and the estimation of 
his fairness, which would arise from lint supposition that his 
observations were only ;q)plicable to a meaning wdiich he knew' 
I did not intend. 

1). proceeds to observe, speaks of Sir Isaac Newton, and 
insinuates to the world that Mr. IJ. is trying to overturn him. 
Except in the absolute equality of reciprocal attraction in the 
planets, which Newton deduced merely iVom analogy, and of 
which no proof whatever can be furnished, there ivS no one plue- 
noinenon in wliicli Mr. llerapath does not perfectly agree with 
Newton.” 

D. would not have much reason to boast of Mr. H/s modesty, 
if it were true, tliat he did only differ from Sir Isaac Newton m 
his opinions relating to the mutual attractions of the heavenly 
bodies; on those opinions are established Newton's noblest 
fame ; noi' will thejq above all others, ever cease to be an honour 
to the age and nation in w hich he lived. The evidence of their 



203 


1822.1 C.’s Repii/ to D. 

trutli 19 not mer«ly analogy ; they are still more strongly con- 
firmed by the soundest mathematical demonstrations, and the 
ablest observations of astronomy. But the assertion possesses 
as little truth as modesty. I have already given one instance 
in which Mr. Herapath directly opposes Newton, where 
there is no relation to the reciprocal attiaction of the planets ; 
and as it respects the laws of the collision of hard bodies, it is a 
disagreement on the very basis of Mr. H.’s theory. And in 
addition, in the same paper from which D.’s extracts are taken, 
and to which alnrost the wh de of his observations relate, Mr. 
H. d oes himself refer in terms to Newton’s Cor. 5, of the third 
law of motion, and there expressly attempts to controvert it, and 
to prove that it is not true in cases of the collision of unequal 
liard bodies. — {AnNals^ April, 1821, p. 2.) 

“ But,” says I). since C. op[)oses Newton to Mr. H. 1 beg 
to ask him on what grounds he doe.s it ? Is it on the doctrine of 
lieat '/ And he then continues for the purpose of declamation, 
pretending to l)eli(we that 1 opposed Air. 11. to iVewtoii upon 
that ground, although in the only two sentences in my paper in 
whicli Newton’s mime is iiieiit.ioned, the subject of opposition is 
exp^^s^Iy mentioned to the doctrines of Newton in relation 

to the collision of hard bodies,” and for the fact of that opposi- 
tion, 1 liiive Mr. ll.’s own authority. 

JJ. after such introductory observations, proceeds to examine 
th(' objections to the tlumry of lieat by motion,” nor will the 
examination disappoint the promise of such an iiitrodnclion. 

The lirst olijection \vhich lie attempts to answer, is, where it 
is shown that cousecpiences necessarily arising from the theory 
an* i-ontradicted by e\p(*nment; whence it is concluded that 
the theory itseli* cannot be correct. It will nol be necessary to 
go through the reasoning to understand the kind of answer 
which is given to it. It was said by me in the coursi* of the 
argument, if one atom a, of the body A, having a greater velo- 
edfy than /v, of the body H, overtake the slow'er atoms, tlie atom 
u will lose some oi its velocity, which will be communicated to 
the atom and thence among the other atoms of the body B. 
The communication of motion from the atom.s of A to the atoms 
of B w ill not he compensated ; fur the atoms of B having less 
vt;lo(dty than the atoms of A, will never overtake them. The 
motion of t he atoms of B, tlierefore, will he increased. So that 
if one body A have atoms of a less magnitude than a body B 
with which it is in contact, but with a velocity inversely greater 
(that is, according to Mr. H. the bodies A and B being of the 
same temperatures), the momentujia of the atoms (that is, the 
temperature of the body B) shall continually increase.” D. 
having extracted the greater part of this proposition, says, 
** What becomes of the temperature of A ? I do not know ; C. 
has not told us ; but I suppose as the temperature of B shall 
continually increase, that of A increases too.” It must be remeux- 
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bered in examining tlie truth of thi^ observatbn, that 
theory, upon which this argument is founded, and the truth of 
which for the purpose of deducing the consec uences is assumed, 
considers the motion of the atoms and the heat of the body to 
be the Same thing. And then notwithstanding it is exoressly 
st0.t^ that part of the motion of the atoms of the body A, that 
is, part of the heat of the body A, is communicated to the atoms 
of the body B, without any compensation, he ventures to assert 
that I liave not told him what becomes of the temperature of the 
body A, but that he supposes it increases. He then proceeds : 
** Hence we have another source of heat we did not know of 
before. It is only to put two bodies in contact with unequal 
particles, and we shall have heat generated without the aid ot 
friction or percrfssion ; and without chemical, galvanic, or elec- 
tric action. All this results by C.’s mathematics,” &,c. 

Here D. first states that I have not told him what becomes of 
the temperature of A, which, to say the least, is a mere equivo- 
cation ; as I have told him what becomes of the heat of A, 
according to the theory which D. supports, and upon which the 
argument is” founded; he then supposes that the temperature of 
A increases, without offering the slightest pretence for such a 
supposition^ and immediately positively asserts that the absurd 
consequeiic^fs to which that suppositiou would lead “ result by 
my mathematics.” I fear it is impossible to attribute with any 
reasonable probability such misrepresentations only to a w’ant of 
capacity to understand the meaning of propositions so clear and 
intelligible; nor would a theory be Worth the trouble of an exa- 
mination, which rested on the arguments of an intellect capable 
of such mistakes. Some of the misstatements indeed are 
founded upon mere invention ; and, therefore, could not have 
arisen from misapprehension ; and what then must be thought 
of a writer capable of such perversion of truth, or of a theory 
requiring such support. 

The arguments 1 formerly used to show that the consequences 
fairly deducible from Mr. H.’s propositions in relation to the 
nature ol‘ heat and temperature, are inconsistent with facts, and, 
therefore, incorrect, were necessarily founded on the proposi- 
tions in the form and words of Mr. H. himself; what modifica- 
tions he might afterwards choose to make in them, it was of 
course ninpossible I should foresee. They were mere inventions, 
and the^same rules of philosophical argument (if there be any 
such) which authorised the exercise of the imagination at first, 
vyill equally justify his inventing new qualities to answer objec- 
tions founded upon his former statements. But unless D. be 
Mr. Herapath himself, 1 do not see upon what grounds he can 
« assume the same right. At alj events he cannot justify making 
' new contradictory propositions, yet such are as.sumed in D ’s 
reply. For^ps^nce, having assumed for argument sake, Mr, 
H»'b statements that heat arises from a|i intestine motion of 
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the atoms or particles, and is proportional 4) their individual 
momentum ; ” and that the temperature of bodies is equal when 
the velocities of the particle are inversely proportional to their 
magnitude ; I concluded that the greater atoms having less 
velocity than the smaller will never overtake them." Upon this 
I), observes : “ That is not universally the case. In consequence 
of the mutual action of the particles, they move both in their 
goings and returnings swifter at some parts qf their paths than 
at others. Generally speaking, in the exterior particles, wliicll 
are those of the two bodies that come in contact, their velocities 
are the swiftest immediately before and after the collision ; and 
the slowest immediately preceding and following the exterior 
extremity of their path. Hence, therefore, the greater particles 
may often move much swifter than the less ; and, consequently, 
may frequently overtake and strike them." Thus it is assumed, 
that the particles have paths, to which there are extremities or 
limits, at which they return, and near to which they move so 
much slower than at other parts of their paths, that the "respective 
velocities of the particles at the time of their collision, may be 
directly the opposite of that of the mean motion of the bodies to 
which they belong. But in the preceding page, in relation to 
the very same particles of the same bodies, he says, “ nor can 
it " (the particles) “ return to its own body, because tlie collision 
did not give it an inward, but merely diminished its outward 
motion.” Now this assumption that the particle will not return 
to its own body after the first collision, til^ it pomes into collision 
with, and re'ceives an inward motion from, another particle of the 
second body, is directly contrary to the other supposition that 
the partic'ies have limited paths, at the extremities of which they 
return c^f themselves. 

He proceeds, “ Now the outward particle which” (the particle 
of the body A) “ next strikes, must evidently meet it with the 
mean motion B b of the particles to which it belongs.” But his 
other assumption is, that the exterior particle of bodies near the 
ejitremities of their paths (and there alone solid bodies could 
come into contact if they had the supposed motions) “ generally 
speaking," move slower than the mean motion of the body. Nor 
can he with propriety found the supposed mean motion upon any 
contemplation of mine. I have not supposed any such second 
collision at all ; nor is it probable (if it be reasonable to use such 
a term in relation to such a theory) that upon the supposed facts 
there would be a second collision. 

However contradictory each of these suppositions is to the 
other, it is equally opposed to facts. For if it were true that the 
exterior particles “ which are thos'e of the two bodies which 
come in contact," had, generally speaking, a slower motion at 
the extremity of their jiaths, the communication of motion (that 
Is, according to Mr. Fl.'s theory, the communicatio|Lof temper- 
ature) from body to body, would not depend so tau<* upon the 
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actual, teipperatuitts of bodies in contacl^. as upoatlv^. paxts of 
the^paths of the particles where the coUisiou tocdc place. Axsecwd*’ 
ing. to the well-knowa facts, however, the commuuication of 
temperature depends simply upon the real temperatures of the 
bodies ia contact. On the other hand, if it were true that the 
particles of bodies had such a motion as D. supposes, and would 
not return till they received an inward motion from collision with 
other particles in ^acuo, w’here they could receive no such inward 
motion, the uartic^s would' altogether ily off and be dissipated ; 
which is no ess contrary to fact. 

The remainder of D.’s reasoning on this subject rests upon the 
truth of Mr. H.’s theory of the laws of coUii^on of hard bodies ; 
and 1 shall now proceed to examine the answer D. has attempted 
to give to my former arguments upo n that part of the subject. 

3 . commences his observations in* the Annals for May last, 
• 3 . 367, by attempting to show that absurd consequences would 
Sallow, according to the usually admitted theory of collision of 
bodies, from propositions which 1 have .made, or admitted to be 
true ; the reasoning in this instance will b." found to be as nearly 
as the different kind of argument will admit, of the same nature 
as that upon which I have already ob8erve>d. Before, he mis- 
stated the gbvious meaning and expressions* ; here he will be 
found to hav,e misstated the no less obvious co nsequences. 

D. states, “ He allows that bodies act with a force equal to 
their momentum, and, therefore, as one conseq uence, that the 
force with which a lj|||ird fixed plane, and a hard ba.ll moving per- 
pendicularly upon it, come in contact, is equal to thi’- momentum 
of the ball.” Again C. grants that “ the intensity c'f the force 
with which two hard balls moving in opposite direct.fons come 
in contact is equal to the sum of their momenta.” Aidmitting, 
therefore, that the three momenta in these two cases are respect- 
ively equal, it is evident by what C. himself allows to be true, 
** that the intensity of the collision in . the latter case is double 
the former.” “ It is on all hands allowed, I lJfelieve,*in the c ase 
of perfectly hard bodies, that the changes of motion have at lea st 
the same ratio as these intensities. For instance, if a certaii.\ 
intensity of stroke produce a certain change of motion, double, 
treble. See. that intensity will generate a double, treble, Sec. 
change of motion.” Most obviously the consequences of this 
reasoa^%;^i8, that as the intensity of' the collision in the case of 
the tw^ balls coming in contact is double the intensity of the col- 
lisioi^in the case of the one ball striking perpendicularly upon 
the h&rd fixed plane, the change of motion is aUo double. Con- 
sequently, if wlien the one ball strikes peipendiculaily upon the 
plane, the motion of the one hall is destroyed ; when the two balls 
« come into contact, double that motion, pr the motion of the two 
4^ bidis, Is destroyed. Instead o^* these consequences which are so 
* direct and^^nelusive, and which accord with what was stated 
in' toiy fomteir paper, D, proceeds ; ** Thhiefore; in the case cf dia 
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hard’ body and plane, ^ the' change of motion' in the body ia the 
hdtf nf what adtnits 'to that in ci^Acf of the two nioveablia 
bodies.” 1 certainly never did admit, nor is it even pltmsibty. 
dedtrcible fi^m'any thing, which I have stated or admitted, that 
the change of motion in the one body is the half of that vet either 
otre of the two bodies ; but, on the contrary, I have stated, and, 
I thinic; '}roved, that the change of motion in the one body is the 
half of tne change of motion in the two bodies^ir But D. conti* 
nues, Consequently if, as C. asserts, each of the two bodies 
just lose the whole of its 'motion by the stroke, the body striking 
on the plane will lose only half its motion ; and, therefore, after 
the stroke, it will ^oceed right through the Jixed imperoiable 
plane, with the other half motion that remains to it ! ” Such 
consequences and observations are quite worthy of D.'s previous 
mode of argument. 

But how the proposition, that the change of motion has the 
same ratio as tie intensity of collision, precisely colnoides 
with Mr. Herapath’s ” reasoning, D. has not explained. Mr. H. 
says, ** if a hard spherical body impinge perpendicularly upon a 
hard fixed plane, the body will after the stroke remain at rest 
upon the plane.” {Annals, April, 1821, p. 284.) And he also 
says : “ But if two hard and equal balls come in contact with 
equal and opposite momenta, they will separate after the stroke 
with the same velocity with which they met.” {Annals, April, 
1821, p. 285.) In the first case, the whole motion is said to be 
destroyed ; but in the second, when the intensity of the contact 
is double, and consequently when the change of motion ought 
to be also double, there is no change at all, either in the c uan- 
tity or direction of the motion. There is a change in the direc- 
tion of the balls, equal altogether to fobr times the efiect of the 
one ball being stopped by the plane, but just as much motion 
continues in each direction as there was before the contact. 

The neirt extract from D.'s reply, on which it will be neces- 
sary to observe, is following : C. says, “ that the intensity 
of the stroke between two bodies moving towards opposite parts u 
equal to the sum <f their momenta; ” and, therefore, when one of 
them is at rest before the stroke, the intensity must be equal to 
the momentum of the other.” The words in italics, D. has 
placed within inverted commas, so marking it as if an exj^ct 
from my former paper ; yet there is no such sentence thhre,' *nor 
did I ever say any thing fairly capable of such a meaning. 
Speaking of two h^d and equal balls which ** come in contact 
with equal and opposite momenta,” I said “ the intensity of the 
force is equal to tlie sum of the momenta with which both balls 
come in contact ;” andf it is a statement, of the truth of which- 
there can be no doubt ; bat from that there is no rational pre- 
tence to conclude as a consequence, that “ when one of them is: 
at rest before the stroke, ^e intensity must be eqtod to the 



208 C/s Reply to D. [Sept. 

momentum of the other.” The body which is at rest before the 
stroke, yields to the force (of course not dmong its parts but 
altogether), and consequently does not receive the whole inten- 
sity. It is evident that the intensity of the stroke, according to 
the sense in which D. and Mr. H. use the term, must depend not 
only upon the momentum of the striking body, but the resist- 
ance of the body which receives the blow. When the resistance 
is equal to the whole force of the striking body, there the body 
struck receives the whole momentum ; but in proportion as the 
resistance is less, the motion received by the resisting body is 
also less. The general proposition, however, w'hich D. attri- 
butes to me, I never laid down, and his statement that I did so 
is absolutely false. Having, however, ascribed to me an asser- 
tion which 1 never made, he derives from it a consequence 
equally unsupported by fact. “ T>ut C. tells us,” 1). says, “ the 
one body after the stroke remains at rest on the plane; therefore, 
the other body striking the <|uiescent one likewise remains at 
rest after the stroke.” When the moving body strikes the hard 
fixed plane, the resistance is e(|uai to the momentum of the mov- 
ing body ; but the resistance of (he quiescent body is not equal 
to that momentum; and it cannot rationally be contended, that 
because when the resistance is equal to the momentum, the body 
remains at rest alter the stroke ; therefore, when the resistance 
is less than the momentum, the body also remains at rest. Yet 
D. not only assumes that it is so, but insinuates that it is a con- 
clusion of mine ; altliough juy former paper contains nothing 
from which any such infeixmce can fairly be drawn; and In; 
knows that I have endeavoured to snj)|)urt the laws of collision 
of bodies w'hich have been laid down by former mathemat icians, 
by which the consequences are totally diU'erent, That H. was 
aware of this is evident from wlia) follows in his paper. Now,” 
says 1). in the sentences immediately succeeding that which J 
liave just quoted, “ though this agrees with Mr. H.’s theory, it 
is decidedly at variance with the old. The did theory makes the 
two bodies after the stroke to go on together, and hence the 
collision deprives the striking body of oidy part, not of the whole, 
of its motion. C. has conscfpiently embraced views in direct 
opposition to tin; theory he moans to advocate.” It is certainly 
extraordinary that any writer sliould venture to make such wilful 
misstatements. 1 can only expose them. I cannot descend to 
apply to them the only names which would be their appropriate 
designation. 1 must leave them to that disgust which every 
honourable iniud must feel on perceiving them. 

I must, however, consider the length to which I am led by 
exposing these misstatements one by one, and I shall pass on to 
that which D. would call demonstratiou, having put the supposed 
reasoning in the form of ma'theniatical propositions. 

“ If two perfectly hard and equal balls at rest be similarly 
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stnick by two otjier perfectly hard balls moving with equal 
momenta, the intensities of the strokes are equal.’' (Prop. A. 
A/o/f/Zs, May 1822, p. 260). The only material part of the rea- 
soning by which this proposition is attempted to be supported is 
the following' : All the bodies being absolutely hard, the 

strokes are mere impulses whicli are begun and finished willithe 
very commencement of the contacts, and are, therefore, equally 
smart with respect to duration under every velocity. Hence tlie 
velocities of the moving bodies have no eftect on tlic ii\tensities 
of the strokes.” Mr. H. has stated in the A/z/z^'/Zs for April, 
1821, p. 284, tliat all the stn^kes between perfectly hard 
bodies have no duration, and are thence equally smart.” If this 
be true, as it undoubtedly th(i strokt's are equally smart with 
respect to duiatioii under ev(.‘iy momentum, and conserpiently it 
may, with just as much reason, be concluded, that ihv. momenta 
of moving bodies have no eltlu-t on the intensities of the 
st rokes. 

lull if the two similar hard halls wliich are snpposinl to be 
strn(-k, i\istead of I)(‘ing (juiosc'ent, v.ert* moving witli (‘(jual velo- 
cities, tl\en Mr. II. himself (ha s in a proposition which !). has 
adopted ( Azzzzfz/s, x\pril, 1822, |). 2J)d), in eilect. clearly admit, 
that notwithstanding the strokes would be e(|Uidly smart with. 
r('s])eet to duration, yet tJu; veh.K*.iti(*s of the strikinLC bodies 
nould havf? an effect upon t!u^ inUmsities ol'tlu'. strok(‘s. ‘‘ If,*' 
sfiy tluy, a hm-d body overtake ami strike another hard body 
^Moving witb less velocity in the same right line, the first, body 
. ill afte r the stroke e.ontinue its course witli the sam(' vtilocity 
which the otiier body had before, and the se(a>iul body will 
acquin] from the stroke a. momi iilum equal to tln^ diHerenco of* 
flir \eIo. iii(:s of thf' l)odies drawn into tlui mass rd the first 
’’‘ody.” .According' to this proposition, if a liard l.)ody A, with a. 
mass a > 4, and* a velocity as 6, that is, with a momentum as 24, 
ov ertake anot her hard body H, with a mass as d, and a velocity 

as o B will acepnre a momentum by llie stroke ^6 — d x l— 12. 
'>ut (f the body B moving with tin; like velocity b(^ (jverlakeii by 
another body, C, liaving the saun; momentum as A, Imt having 
ns mass as 2, and its veiueity as 12, the inonumlum gained by li 

will be 12 — 3 X 2 =: 18. in D.’s proposition, the bodies whicli 
receive the stroke art; supposed to bv; quiestamt, and in that of' 
Mr. 11. th(?y are supposed to be moving; that difference, liovv- 
ever, cannot affect the argument of I), which is founded so lely 
upon tlu; tact that tlie strokes are etjually smart with respect to 
duration, and this is alike in both cas<^«. 1 do not, however, 

allow that Mr, H.’s proposition is correct, further than as it 
admits that the difference in tlie velocities of bodies having cqu-al 
inorneuta has an cffec^t in tlie collision of hard bodies; but it 
serves to show the inconsistencies in the theory itself, and very 
New S'eo'/d^.s, VOL. IV. 1* 



210 C/s liephf to D. [Sept. 

rarely indeed it is, that there are not such inconsistencies in a 
theory which is itself inconsistent with trutlif 

That the difference of the velocities of hard bodies having 
equal momenta has an effect in their collision with hard quiescent 
bodies, w ill readily appear upon examination. If a hard moving 
body A, strike a hard quiescent body B, in tlie lines of their cen- 
tres of gravity, the quiescent body yields to the stroke, and this 
it must do lessening A\s motion, and increasing its own, until it 
shall have acquired a velocity equal to that of A. When B 
moves w ith a velocity equal to that of A, it is evident that A will 
cease to act upon it. This effect in hard bodies is produced 
instantaneously. These things being premised, and they are 
too self-evident to require further illustration, the effects of the 
difference in tlie velocities may be easily made evident by num- 
bers. Tims if a hard body A having a mass as (S, and a velocity 
as O’, and consequently a momentum as 4(S, strike in the line of 
their centres of gravity a hard quiescent body B, having also a 
nniss as S, B w ill not hav(i lu'quired a velocity equal to that of 
A until A lias coiunumicated to it motion as 24 ; when both A 
and B will have a velocity as 3. But ifanotlier body having 
the same momentum as A, say 48, but having its mass as 4, and 
its velocities as 12, strike B when quiescent in a similar manner, 
B will not have acquired a velocity equal to that of C until it has 
recciived motion as 32 ; when (J and will both have a velocity 
as 4. 4’he (juantity of motion altogether is, in both instances, 
iho saiiui alter the stroke as belbre, there being no motion, 
'•destroyed by the collision ; but in one case the velocity acquired 
by B is as 3 ; in the (»ther as 4. In the iirst case after the 
stroke, the whole momentum 48 is divided by tlie whole mass of 
A and B, or 8 4-8= IG, making the velocity as 3, and the mo- 
mentum of B 8x3 = 24 ; in the second case, the momentum 
48 is divided l)y tiie whole mass ofB and C, or 8 4-4=12, mak- 
ing the velocity of B as 4, and its momentuin 8x4= 32. But 
the intensity of the stroke must be in proportion to the quantity 
of motion accpiired by B, its resistance to tlie stroke being 
greater in proportion as it was required to attain greater velocity. 
Though, therefore, the bodies A and having equal momenta, 
would be ca])able of giving strokes of equal intensity where the 
V. hole motion was expended ; in the cases supposed, as the (piau- 
tity of motion communicated is diftbreiit, so the intensity of the 
strokes is different. 

It w ill sufficiently appear from the foregoing observations, that 
it was not from any difficulty in answering a similar theorem in 
Mr. 11. ’s paper in the iXnhuU for April, 1820, that 1 passed it 
over with many others of the same kind, but because liaving 
shown enough to prove that the theory itself was erroneous, 1 
thought it unnecessary to trace out every error which it contained. 
VVlien, therefore, D. says, that C. descended for the purpose 
of suiting his own views to aii artful omission of it,’^ he makes an 
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assertion which wholly untrue, and does me the injustice of so 
estimating* my conduct by his own, as to think that meanness 
possible to me, of which he has shown himself so capable. 

D.’s next proposition is so entirely founded upon the first as 
to require no particular notice, but in order further to confirm 
them both, he makes quotations from Hutton, Playfair, and 
Kmersori, which, he says, are perfectly compatible ” with his 
theory That this is true can be easily imagined, as no one will 
doubt that there are many sentences in those authors which, 
Jiaving litde or no relation to the question, cannot be said to be 
incompatible with it. Thus from Playfair, Bodies that have 
equal quantities of motion have equal forces or equal powers to 
produce motion.^^ But the question here is not whether thev 
have (Hjual powers when their whole power is exerted, but whe- 
ther when the body struck yields to the blow, the whole nioliou 
is communicated ; that is, whether the whole power Is actually 
exerted. Again, the ve/oci/ics Imi/g equals a doubles mass will 
strike with a doubles force, a triple with a triple force, and so on.’* 
(Hutton’s Courses, vol. ii. p. 132.) But what has this to do with 
Mr. 11 /s proposition, that the ve/ocides of the moving bodies 
leave no effect on the intensities of the strokes ” But his refer- 
ence to Maclauiin is more singular. Maclauriifs Fluxions,” D. 
says, in which I believe his views of collision ore expounded, 

1 have not by me. If I had, 1 should probably be able to give 
another amusing specimen ofC’.’s knowledge of names instead ol 
tilings.” If D. will refer to Maclaurin’s Account of N(‘wtoifs 
Philosopliical Discoveries,” p, 184, ot seq. Ik^ will find that he 
maintains that in the actions of perfectly hard or inflexible bodii's 
upon one another,” as there is no spring nor any force to sepa- 
rate them, they must go on together after tlu*ir collision as i(‘ 
they formed one body.” 

would, however, be endless to make extracts to this 
efliect from all the other writers referred to ; I hvivti alreadv 
dr)ne so in relation to some of them. But it is evident from 
< ‘her statements in his paper, that D. knows llie lact that 
ereiy one of these authors from whom lie lias made thesi* quota- 
hons, do, ill tluur works, state propositions in relation to Uie very 
point ill (juestion, directly contradictory to his iht^oiy, yet upon 
tliese quotations alone, D. in effect assumes, what he must know 
to be perfectly iintnu?, that i^layfair and Hutton do not maintain 
those laws of collision of hard bodies which 1 have attempted to 
support.” {A7nuils, May, 1822, p. 3(38.) 

This, however, is not the only disingenuous use he makes of 
these quotations, as will ajipear from the next extract, which, 
contains a difficulty or paradox, as he calls it, which, as he states, 
has perplexed him a little. Let a perfectly hard ball A, mov- 
ing with any velocity a, strike in the line of its motion another 
y*erfectly hard ball B at rest, then, by the old theory, the motion, 

V 2 
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of B after the impulse, or the motion it acqui;res by the stroke 

A a — A = ; and in any other parallel case, the 

motion acquired by the same B at rest = " y- Now by the 

views in the quotations I have made from Hutton, Playfair, 
Emerson, and C. himself, it is evident that if the momenta A a 
and A' a' were equal, the intensities of the strokes and tlie 
momenta due to the body B after the strokes would be equal. 

That is ” y/ A 5= A', however unequal the value of 

A and A' may be.” 

A moment’s consideration will show, that this apparent absur- 
dity iirises from aiioilier assumption made by D. without any 
reason, liy which he attributes to the writers referred t o, opinions 
which he knows they do not hold, and consecpienccs whicli the 
very proposition he himself ascribes to them contradicts. That 
no such inference as that which D. lias drawn from the quota- 
tioiis is fairly dcducible from them, or was intended hy the 
authors, is evident, not only fioni the quotations themselvt s, bnt 
what the authors have written in other parts of* their works. 
For it is still true that ^Miodies act with a force ecjunl to their 
momeiitum,"' althoui;!! neither the force? iior niomentum can 
fairly be measured by tlie etr(icts of their collisions on bodies' 
which yield to the stroke? ; and that this was the opinion of those 
writers, 1). knew at the time lu? attributes the ciaitrary, not to 
the quotalions only, hut to the’ir views. Thus he has said l)ef‘ore. 

The old th(U)ry makes the two bodies go on together; and 
hence the collision deprives the striking body of only a part, not 
of the whole of its motion.’' (Atuia/sy May, p. And 

one of the pro[)ositi()ns wliich he has introduced for the ])urpose 
of controverting the old theory, is to show that the l elocity of 
the striking body has no eiUu^t on the collision if the momenta 
are equal, (Ibid. j). d()().) I Iiave already shown that thcniomeii- 
tum of the body struck which is at rest before the sti'oke /.s 
alfecU'd by the velocity of the striking body, though otlier things 
are equal, but the proposition itself sufhciently proves the truth 
of the old opinions, and D.’s knowledge of them. Thus he says 

that the velocity of 13 after the stroke is — 

other iiarullel case, I? v But tlie momentum A a ~ 

A' (t\ and B is the same in both cases ; therefore, A a B = 
A"" B. If then A be greater than A'; A f B must be greater 
than + B, and consequently A « B divided by the greater 
A + B must be less than A' a' B divided by the lesser ; that is, 

Ai n When, therefore, D. states, that by the 
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old theory, Bt; after the stroke is and in parallel cases = 

^ he must have known that the writers who supported it 

did not think the momenta due to the body 13 after the strokes 
would be equal. It was, however, unnecessary in order to show 
the mode by which this dillicult paradox was raised, to do more 
than refer to the paragraph itself; wdiere he ventures to attribute 
to Hutton, Playfair, and Emerson, the belief that when A a = 

A' //', then ~ =: however unequal A may l)e to A ' ; 

that is, that Hutton, l^layfair, and Emerson, believed that equal 
(juanlitics divided by uuecjual quantities produced equals, 

Tlie next proposition is the one stated l)y Mr. Herapath in the 
AiUKils for April, 1(S‘21, p. 287, wdtliits form a little altered. If 
a j^erfectly hard ball strike anotlier pinfectly hard l)all at rt‘st in 
the line described })y the centre of gravity of the Ibrmer, the 
striking body will ixauain at rest after the impulse, and the other 
will {iroceed in tli(‘ same right line in which the former was 
jnoving, and with the same momentum.’' 

*' loom this,” Mr. If. has himself stated, it follows that a 
i)ody in a state of fr(i(3 and perfect quiescence, liowever small it 
might be. will destroy the motion of another body however large^ 
ami lio\v(wer great its momentum.” Whether or not such pro- 
pusitioiis are not self evidiuitly untrue, 1 must leave* to the judg- 
ment of your readers; it is cevtaiiily impossible to exaggerate 
them. It will not, ho^vev(,‘r, be diihcnll to show the fallacy in 
the re*asoning offered in siq)p()rt of this proposition, nor will it, 1 
apiueliend, occasion surprise that it should be found to rest on 
assum|Hions as iuduuiid<;d as those wdiich liave already been 
exposed. 

“ All that I require,” says 1), ‘‘for demonstrating this pro- 
position is, (hat the iiilca^it if or force o/ jinritssioa ()(> same as^ 
c’ efjual /e, the inotion <^e}ierated ; and that t he force of perenssion 
jaoportional to the general n/onientu/n. Without adverting 
to the pviiceding ])ropositions, each of these postulates is admit- 
ted in the (jnotations f have made from the authors ( has quoted 
against Mr. Herapath.” I have already made some ol)servatious 
on the meauiug which 1). has endeavoured to apply to Uiose 
quotations, which arc ec][ually applicable to the postulates said 
to be deduced from them, \i])on which the reasoning in support 
of this proposition rests. For the generating momentum must 
evidently be the momentum which generates motion ; that is^ 
the momentum expended in producing motion, and consequently 
when the body struck yields to the stroke, the generating mo- 
mentum will not ])e the whole moiuentum of the striking l3ody. 
Although, therefore, the momenta of the striking bodies may be 
equal, the momenta expended in producing motion in othei: 
bodies at rest ; that is, the generating momenta, may be unequaL 
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Thif^ has been so fully explained before, and i i in itself so evi- 
dently true, that it would not have been again repeated, but that 
the whole of the argument in support of tlie proposition depends 
upon an assumption of D. that if the momenta of the striking 
bodies be equal, the generating momenta and the momenta ol 
the bodies struck must be also ecjuul. I have already shown 
the fallacy of those propositions and reasoning, by which D has 
attempted to prove that the velocity of the striking body has no 
effect upon the motion of the body struck, if the momenta of the 
striking bodies are equal; but in the support of this proposition^ 
O. lias not rested upon theiu, hut instead has relied u]>oii tliO 

{ jostulates before ineutioiied. He then proceeds, Let B, IV, 
le two perfectly liard and e(}ual halls at rest, and lot A/ A', bo 
any two other [lerfcctly hard halls striking respectively B, B', 
according to the conditions of the proposition. Let also a, <i\. 
be the velocities of A, A', before tlie strokes, so that A ff = 
a\ Tlien if /y, he the veiotdty of B aiVer tlie strokes, and 1/ that 
of B', we have h = IV !/ and b = ///' l-pon this assumption 
that h = 1/ rc'sts the whole ol‘ the reasoning supporting this ])ro- 
position. 1 have, liowever, already shown that this is not the 
case unless A = A^, and consequently a = tor, as befortj 
Jeihowii, the velocity of the body struck depiaids upon tlui velo- 
city of the striking body, and consequently B b may dilli.T from 
B' // to any extent less than A a. Having assumed without 
i-iiiflicient reason as a consequence of his postulates tliat b = />', 
Jie jirocceds to show' that if it he true, and A' lias any velocity 
alter the stroke, the body A'* which cannot move faster than 
B', because it comes behind it, might nevertheless havij a greater 
velocity in the same direction, wliich is absurd.” 1. readily admit 
tliat if it 1)0 assumed that b = //, whatever may htj the 
magnitudes ol* A, A', this absurdity will I’ollow ; but this 
only shows that ihv. assuinptiou is not founded in truth ; 
and consequently that if A he not equal to A'/ then B6 sliall 
not be equal to IV //. But D. concludes, not tliat li h is not 
-equal to W !/ unless A = A/, but that A, A', must remain at 
n^st alter the impulses, and consequently the bodies B, B', pro- 
ceed with the ruomentu A A' (i\ resjiectivcly.’^ That this <uui- 
clusion is not warranted by the premises is sufficiently evident 
from file preceding observations. It was not, however, possible 
that tlie proposition should he proved by the argument od absur-- 
dtufiy as no absurdity could be greater than the proposition itself 
which it was produced to prove. 

The next proposition (Prop. D) is a repetition of part of Mr. 

' Herapatli’s Cor. 3. Pro]). 2 {Annalsy April, 1821, p. 286), with a. 
little variation oftcTius. If* two perfectly iiardand equal balls 
come in contact, when moving with equal momenta in the same 
right line towards opposite parts, the intensity of the stroke as 
felt by each body in a direction opposite to that in which it was 
moving is equal to tlie sum of the momenta of the two, or twice 
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the momentum of'eitlier one before the stroke.’" That bodies 
act with a force equal to their momentum, is a maxim which .0. 
lias repeatedly and triumphantly quoted, and momentum is the 
fjuantity of motion in a given direction. It is also cpiite clear that 
neither of the balls can theniscdves act in a direction opjiosite to 
that in wdiich they are moving. The ufmost intimsity offeree, 
^herefort', with wliich cither of the balls can act, is its own 
liiomemluui ; and tliat only in the direction towards which It. 
move.^. The acting force is necessarily the same at the time ot* 
the collision as b' fore ; and consecpiently at, tin*. Instant of colli- 
sion each ball acts with a fore.e ecjual to it.s own momentum in the 
diret'lion towards which it moves; and as both balls are moving 
in ot)posit(* directions, they eacdi act with a force e(junl to their 
iiWii niomentuin in a din‘e.tion opposite to the direction of the 
other lialL The intensity of the collision, therelort.*, is the sum 
of the momenta of the two, but the force in ( ach direction is tlie 
momentum ot‘ each one ; and cijusecjnently the int^m^ity of the 
stroke^ as felt by each body in a direction opp(»site to that in 
wiH(‘h it was moving/' is erpial to llie momenUim ot'oin' ball, and 
not <he momenta oftwo ; for if' they acted in (rcH‘Ji direction with 
a force equal to the monumfvi of two balls, it is evidiuit tin; 
vvnoltj force would bo dcmbled l)y the collision, whicll is impos- 
sible. 

I). professes to demonstrate the proposition from the princaplos 
admitted in the whole theory, and he canurnences l)y stating 
truly, that liy the (dd theory, if a hard body ' . Inu ing the 
velocity of f(y strike viuother liard equal body at rest, t!nj 

motion couimmii(‘ated to A/ by tlie impulse is ~ ^ A = 

This he [»rupe'rly treats as the intensity of the stroke*, and uses it, 
as iu'b in his reasoning. I>ut, in the same arguiueut in which 
in* nsi’s this as correa:!,, ho states, and assumes that lui has 
provial, that “ w lien one of the bodies is at rest," ^Mhe intensity 
of the stroke on each is eepial to the momentum of the moving 
b**dy.'’ 1 liave already sliown that the latter statemient is not 

true ; liulif it were, tlu^ former could not be so; and the naisou- 
ing can little deserve llu! term of strict mathematical induction, 
which assumes in its support as true two propositions (piite 
inconsistent w'ith each other; namely, that the inb^nsity ot"^ the 

stroke is equal to , or half the momentum of A, and also equal 

to the momemtum of tlie moving body, or the whole momentu!u 
of A. It is, however, worthy of the \^orollory which he founds 
upon it, but which has already been sutliciently refuted. 
“ Hence,’" he says, the two equal bodies after the impulse 
recede towards the parts whence they came with the same, 
momenta they had before they met/’ 

111 the theory of motion rightly understood/’ says Maclaurin^ 
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in his Account of Newton’s Philosophical Discoveries, p. 130, 
the same laws that serve for comparing, compounding, or 
resolving motions, are likewise observed by pressures ; that is, 
the powers that generate motion or tend to produce it ; and it 
adds no small beauty to this theory of motion that both observe 
the same laws.” Accordingly many of the laws of collision of 
bodies are afterwards exhibited l)y Maclaurin from the ettects of 
pressure. In formerly observing, therefore, upon Mr. Jl.’s 
theory, 1 exhibited the incorrect consequences which were dedu- 
cible from his reasoning on the laws of motion in a sentence 
similar to the ctjrallai y just, quoted, by an instance of its exfect iii 
a case; of pressure. Thus if a man push with all his strength 
against, a wall, say wilii aloi ce as 10, action and reaction being 
equal, the wall n\sists v.ith a forre as 10, exactly in a similar 
manner to tlio fi\(!d plaiitMii Mr. II. ’s proposition. If instead ol* 
tin.' wall there be an op[)osing active firce, anotlier person, for 
instance, pushing against tiie first with an exaxUly e(jual force, 
the effc‘ct to tlu^ first will be just the same as tin* wall, and lUiitheu' 
person will be able to move the othm’. I>ut by iMr. lliTapalh's 
reasoning, eacli jierson xvould be acted on in a dire(*tion opposite 
to that towards wliieh lu' pushed, by a foria^ ecpial to twice the 
forc(' of (.ullu*r <m(‘ ; that is, with a forevj as '20 ; and cons(‘(]uently 
tK>th must !)(' pusiied baek wards ; a conclusion notoriously con- 
trary to fa(il. And yet this i.s ilu) reasoning by vvhicdi ar(' to bo 
ovcu’l urned, inonesliort page, tlie (h)ct riiies of Newton, Maclau- 
riii, Hutton, Playfair. amJ imimm ralile ol lu r niatlnnnaticians, in 
ndatiou to the (‘ollisiou of hard bodies; the first principles of 
which too are as m arly as possible s^dl-ioident.” l^jxm this, D. 
obser\(‘.s, Tlu'se sentences, as far as I understand them, dis- 
tinctly eli u'ge Mr. H, with confounding jucssure with im|)ulse.'' 
Certainly no understaiuliug can be worse' than one which cliooses 
to inisuiiderstand, and no other could derive such a cliarge from 
those sentcMices. He adds afterwards, C. -tells us that the 
pushing case 1 hu'-e just fpioted which (w ith how mm^b t ruth the 
reader may jiulgt' Irtnn tlu' (aiunter (piotaiioiis), he informs the 
wrjild, is Air. ! bu’apat Ids, is that, by which it is intemled by iMr. 
11. that the dca trincs of Newt()n,” &c. {\vv. to he overturned, in 

tolation to the collisi(xn of hard bodies.” I will only observe 
upon tills, that tlie extract is all lliat I ever said on tin* subject; 
and it may be tliemui ascertained whether, when D. said that I 
chargiid iMr. H. with confounding pressure with impuls(\” that 
1 informed the world that the jiushing case,” as lie calls it, was 
Mr. Ueraj)atlfs, and that I told them it was by that by whicli it 
was intended by Mr. 11. tliat the doctrines of Newton, &.c. were 
to be overturned, bis assertion was not absolutely untrue. His 
motive in tlie assertion niaycbe gathered from his insinuation that 
wliat I said was not accordant with truth. 

1 have now, I believe, examined all that is oHered in the form 
of reasoning in D.’s papers. Had it indeed been reasoning, 



1822.] C:s Reply to /). 217 

lioweverable or severe it might have been, and however difficult 
to have been answered, that examination would have given me 
mucli pleasure. The mental eftbit required to meet a powerful 
argument, though great, is invigorating to the mind, and health- 
ful; and gives it that tone and elastic energy which is no incon- 
siderable enjoyment; but the toil of disstjcting and exposing a 
vast mass of misstatement and misrepresentati^jn, though less 
difficult to accomplish, is merely laborious, fatiguing, and dis- 
gusting ; and I fear the exposition will be found so by your 
readers. There »stlll, however, remain one or two topics wliich 
1). has used for declamation, wliich will claim a few observa- 
tions. 

The first which 1 would notice is the boast that Mr. 11. has 
conqiaif'ed his theory with so many ex|)(aimeiits, and lias pre- 
dicted the phenomena of so many new and untried cas(?s. Pro- 
bably the credit wliich is claimed for ^Jr, II. in his projihetic 
character may not be readily granted, as long as tlui cases 
remain new and untried, it is, howevaa*, by no means extraor- 
dinary, that he sliould be able by his theory pluiisihly to explain 
many phenomena. Seriously to [mblisli any hypotlu'sis wliich 
was evidently incompetent to account for any ol the plienomcna 
of* nature, would ju’ove tlie writer not fbotisb, Imt insane ; it is, 
thertd’ore, to bci ex})ected, that (‘very theory should afh>rd an 
exjilanatiou of some class (d* experiments or observations. Hut 
that wliich may properly Ix; demanded oi‘ it is, tliat, it should 
besides be (amsistent witli oil (he phenomena of’ nature; for if 
its truth be clearly contradicted by any umj fact, that is Miflicient 
to prove its incorrectness. In my fonner papta*, J poiiited out 
many teases in which facts wcae inconsistent with tin* tluMiry ; 
and m this, I liavfi emhuivoured to show that tiiey still remain 
miexjilaincd. Hut. Mr. 11. hiaiseiradmits tliat his thiairy opposes 
conclusions drawn by other writers, tlmugli llie ol)s(*rvations on 
which tin y are fblind(‘d aie excetMlingly numeious. Tims ho 
does not hesitate to coiickide, that if two in volume of liydrogen 
iinitc with one in volume of oxygen to foi iu water, the atoms ol 
oxygen will bo double in lunuber tliose of ])ydrog(‘n. (Az/tta/s, 
June, 1821 , p. 408.) V(‘t that conclusion is op[)osed by almost all 
the ablest chemical writers. 

The manner in which the coincidence between the tlieory and 
those experiments with which it accords is produced is so ‘singu- 
lar, that it will deserve a few moments’ examination. On the 
supposition,” says Mr, H. “ that mercury and w ater are honioge- 
neotis fluids, 1 have found from the best expe riments I can pro- 
cure, that tlie ratio of the iiumeratpms of mercury and water is 
about equal to tlisit of 1 to 2 ; and the ratio of the magnitudevS of 
the particles equal to about that ^f 27 to 1 ; and, thercJbre, the 
ratio of their diameters, supposing them similar, about that of 3 
to 1. This greater numeratom of the water is indicated by the 
mean temperature of the mixture of equal parts of mercury and 
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water always being iii favour of the temperature of the water, 
and the excess of magnitude in the particles of mercury by its 
less disposition to be aifected in volume by changes of tempera- 
ture.’^ Thus it appears that Mr. II, pretends to ascertain the 
proportionate number of atoms by the mean temperature of the 
bodies on their mixture, as determined by experiment ; and it 
having been so determined that if a given volume of mercury at 
the temperature of 100^ Fahr. be mixed with an equal volume of 
water at the temperature of 40'% the temperature of the mixture is 
about 00"^, and consequently that the effect of the water upon the 
temperature iu proportion to tliat of mercury is as 2 to 1 nearly, 
iliat is assumed by Mr. 11. to be the proportionate number of 
atoms. Mr. 11. then proceeds, Takiiig these numbers for cor- 
rect, I find tliat if a given voIlihio of mercury at the temperature 
of 100° Fahr. be mixed with an equal volume of water at the 
temperature of 40°, the temperature of the mixture siionld be 
694-°; by Dr. llonry, it is 00°. And if the same temperatures he 
taken, but the w^ater be put at the higher, and the mercury at 
the lower tom|)erature, the mixture should be at 794-°: Dr. 
Henry says it is nearly 80°.'’ Thus it is first assumed tliat if 
upon the mixture of ecjual ciuautities of mercury at 100°, and 
water at 40°, the resulting temperature is 00°, the numeratoni, 
as Mr. H. calls it; that is, tlie proport ioriati^ numlier ol‘ atoms in 
the water in comparison with thos{‘ in the mercury shall be as 
2 to 1 . And the comparison of Mr. II. ’s theory with experiment 
consists iu reasoning back again, tliat if the nmneratoui be as 2 
to I, then if a givcui quantity of mercury at 100° bo mixed witli 
an equal quantity of* water at 40°, the resulting temperature 
ought to bo nearly 00°. That is, if it he true that if the result- 
ing temperature be as 00°, the luuneratom must be as 2 to 1, then 
If the numeratoin be as 2 to 1 , the resulting temperature shall be 
as 00°. So that if you will tell Mr. 11. what will be the result- 
ing temperature of a mixture oftwotiuids having* certain previous 
temperatures, he will by his theory again tell you the very same, 
and will also cnlculatt^ w hat will be the lempertituie of ;i mixture 
of the same fluids mingled at other temperatures. This mode 
of reasoning will doubtless give results very accurately coincid- 
ing with cx|>er!ments, but as it is merely reasoning in a circle, it 
can tend very little to prove the truth of the theory, however 
long a list niav be furnished of such facts. 

Another topic to which D. iVequeiitly refers, with much aj)pa- 
rent self gratiilation, is the opinions of other philosophers, and 
chieHy that of Sir I. New'ton. To him he refers more than a 
dozen times, but only once for the purpose of making’ a quota- 
tion in confirmation of the theory, ano that once he draws an 
inference which the next sentence w'onld have shown was incor- 
rect, and which is directly contradicted by other parts of his 
works. With what justice he claims the support of several 
other philosophical writers to whom he has referred, the extracts 
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which I have alreaijy given will sufficiently show. With respect 
to Sir I. Newton’s opinions also, 1 have already proved by 
extracts from his works, that on the laws of collision, they 
directly, both in words and meaning, contradict Mr. Hera- 
path’s. Even, therefore, if Newton had positively stated it as 
his opinion that there did exist such a gravitic medium as Mr. H, 
speaks of, and that he really considered it to be proved that heat 
v. as only motion, yet as Mr. H.’s laws of (collision of hard bodies 
is at the very basis of his theory, there would still exist a difler-^ 
ence in relation to all that is peculiar to Mr. Herapatirs jihiloso- 
phy. The manner, however, in which Newton suggests these 
peculiar thoughts on heat and gravity is so striking an illustra- 
tion ot the distinction which should be made in the statement of 
Jyyj)Otheses and facts, and otfers .s<» singidur an instance of the 
iuud(*sty of his exalted mind, that 1 cannot refuse myself the 
pleasure of making some extracts. 

But,'’ says iVlachiuiin, speaking oi‘ Sir 1. Newton, in his 
Account of liis Philosophical Discoveries, p. li, “ while he was 
thus <lemonst rating a great number of tndfis, he could not hut 
meet with hints of many other things thal liis sagacity and dili- 
gent observation suggested to him, which he was not able to 
estahlivsli with ecpxal certainty, and as the.sxi wave not to l)(^ i^eg- 
iected but to lie separated with caia^ from the otlnus, lie, there- 
fore, <'oUecte<l them togc.'tlier, and pro[)osed them under tin? 
modest title of queries.” 

It is in those (|uerics, and la wind he calls at lotus 

varicCy^ that are coutaiued thos(‘ sjaculaiions ofNc^wtou on the 
causes and nature o(* heal and gravity, to which D. riders. But 
the manner in which lie se.ggests them affords no pndence to 
ia)nsiuer lliem his ojiinions. Thus in the adveitiseiiient to that 
part of ids works, in which the *M.^uesti(>n relating to gravity is 
pufdished (New t. Opera, vol. iv), lie says, And to show that 1 
do not take gi av ity i'or an e*ssential [property of bodies, I have 
added one <|uestiou concerning its cause, choosing to propose it 
cy way of a question, because 1 am not yet satisfied about it for 
want of experiments.” Aiiel in the question itself, speaking of 
the objections made to his opinion of grav ity, because he cannot 
account for the causes, he says, “ l^ater philosopliers banish the 
consideration of sucli things out of natural philosophy, feigning 
hypotheses for (explaining all things mechanically, and referring 
other causes to metaphysics ; wliereas the main business oi 
natural philosophy is to argue from phenomena without feigniiig 
hypotheses, and to deduce causes from etiects till we come to 
the very first cause, which certainly i^ not mechanical.” In his 
letter to the Hon. Mr. Boyle (Ibid. p. 38o), ho says, The truth 
is, my notions about tilings of this kind are so indigested, tliat I 
am not well satisfied myself about them ; and what 1 am not 
satisfied in, I can scarce esteem fit to be communicated to 
others^ especially in natural philosophy, where there is no end of 
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fancying/' And he then adds, I shall set down my apprehen- 
sions in the form of suppositions/^ He concludes the same 
letter: But by what has been said, you will easily discern 

whether in these conjectures there be any degree of probability, 
which is all 1 aim at. For my own part, I have so little fancy to 
things of this nature, that had not your encouragement moved 
me to it, I should never, I think, have thus far set pen to paper 
about them. What is amiss, therefore, 1 hope you will the more 
easily purdon.^^ 

The contrast which is thus afforded by the style of Newton to 
the manner in which Mr. Herapath and D. liave written on the 
same subject, tliough exceedingly striking, will occasion no sur- 
prise to those who are accustomed to look for modesty and sim- 
plicity from minds in propoiiiun as they are edevated and supe- 
rior; and to expect that by how much experimental and philo- 
soplncal truth is habitually contemplated with a clear and lucid 
perception, by just so much will these conjectures,” these 

feigned hypotheses,” these fancies,” as Newton calls them, 
be esteemed doubtful aiul worthless. 

There are many other parts of D.’s papers wliich it wall be 
perceived 1 have not thought worth notice. W hen, for instance, 
he over and over again moc.kingly repeats without any sensible 
application or meaning, phrases which f formerly used ; when 
too he asserts that 1 am “ imacajuainted w ith one of the com- 
jnouest of Newtoi/s ideas,” speaks of my conclusions too 
absurd to he entertained hy any other person,'' ridiculous con- 
clusions,” temerity,” folly,” absurdity,” presumption,” 

(piibbling ; ” recommends me to avoid ccpiivocation,” sub- 
terfuge,” “ paltry attempt to evade,” ^cc. wath many other such 
insinuations and expressions, T have thought such things not 
deserving an answer ; they only degraded the writer, it they 
wa^re not indeed to be expc^cted as the natural style and manner 
of one capable of the walfui misstatemeuts and misrepresentations 
W’hicli 1 have exposed. Very many other similar misstatements 
and nhsrep'resentalions I have passed over without observation, 
wdi(}re they were* not interwoven with tlie propositions offered as 
answers to what I had previously w^ritten ; I have showm enough 
to guard his readers against receiving as true, without examina- 
tion, any of his asstntions, however positively made; and the 
occ\i*fjatiou of exposing them is too unpleasant and disgusting 
not to 1)0 avoided as much as it can be done wdth propriety. 

AVith respect to tlie autlior of these papers, I certainly will 
not choose to attribute them to Mr, Herapath himself. 1 am 
aw^are that Mr. II. has beeji misled into a manner of attack upon 
vyhat he calls the illiberal opposition ” from members of the 
Iloyal Soci(*iy, and the aljsurdities and strange paralogies” of 
Mr. Trcdgold, wliich will give some countenance to the suppo- 
sition that he might liave been tempted to indulge in any longer 
paper, in the more liberal use of those terms not usual in philo- 
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sopbical controversies, but which are contained in the papers of 
D- Nor can it be'unobserved that there is in these papers an 
apparent most intimate acquaintance with every part of the 
theory of Mr. 11. both publishe<l and unpublished, and of the 
meaning, and even secret motives of the expressiouvs and omis- 
sions in Mr. ll.'s Ibnner papers, and at the same time an un- 
usually energetic and trium[)haut interest in his philosophical 
<. pinions. These things may probably induce many persons to 
do Mr, H. the injustice to ascribe the papers to him, aiul, per- 
haps, therefore, he may think it worth while publicly to disown 
them ; but for )y»yself‘, having traced in them so many other 
unfounded assumptions, I can easily admit that these circum- 
stances should be added to tlui number. The contrary too is not 
so easily conceived. Though indeed it is neither extraordinary 
nor uiipaulonable that a writer, having with no inconsiderable 
labour prepared a mnv tlujory iii an important branch of natural 
philos(»phv, slnuild Ix' indu(‘(Ml to value it ratlier nmrc' highly 
per}ia[)S than its nun its would warrant, and be h^d by a 7a'al and 
cnere.v m its support, to use language^ not siiiled nor usual in 
])biIosophical discussions ; it is nol. easily to bt‘ imagined that 
any oiu; wholeels wiflnn him any j)uls^.» of luuu Mtrabl(‘ ambition, 
to distinguish liiinseirin I he scieiit die. dis<*.overi(‘s and (‘ontrovc^r- 
sies ot‘tlu^ age, should alnu/st at his vt;rv outs('< stoop to such a 
course (d' wilful misst al (unent. and misrtipresent ation as D/s papers 
c\liiiui, 4*\( n lo tl\e ol‘ giving in inverted commas as tlio 

literal expre ssions oi‘ a writ er, w hat. was neivi r written, nu ant, or 
fliougiit by him. Such combud must nect\ssaii! y wither all his 
]iop<‘s in tlu'ir ve ry opeuiing, hy rendering it imj)Ossibh‘ for any 
pc-rson of honourai'h; feeling to continue a correspoiidevKU* with 
b} in. 

1 must ind<‘< (1 s‘ill think tluit Mr. llerapalh has mistaken the 
j)a<h lo jdnlosophieal sei(me(‘, in <!e|)arting li’Oin experiment and 
observa’ ion, as the lbu!i<lati«»n of his opinions, and rc'stiiig them 
on cfU'tam supposed pro[>t'rMes ol )u)du‘s, itie knowledgt^ ol the 
xisteiice of wln<.‘h is not dt‘dui('ed Irotn the examiiudion ol phe- 
nomena, but springs fVom the imagination; contenting liimst^lf, 
if the theory be ao framed, as toacr-ord with some one eonsidcu’- 
able class of facts, Sucfi was not Newton’s mode* of phih »sophi- 
<ail discove ry. ‘‘ Quicquid cnim e.v plueuonumis non dedueitur 
hypothesis vocandaest^ ct hy pot lies(^s, sen imd aphysicug sen 
pliysicag sen (pudilatum o<a ultanm>, sen mechanica*, in philoso- 
phia experiimmtah h.x'um non habent.’' (Newt. Opma, vol. iv. p. 
493.) The main business of natural philosophy is to argue 
from phamouwma without feigning hypotheses,” and when once 
the inductive philosophy is deparied^frorn, and the imagination, 
instead of‘ fact and observation, is made the basis of theory, there 
is no end of’ fancying.” But liowc’^er much it may be necessary 
that Mr. H. should change his course of philoso[)hical thought 
and study before he can geuerallv attain among scientific inerj 
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that rank as a philosopher to which he seems to aspire, his sup- 
porter D. has much more to change in his manner and style of 
writing, and his integrity as a controversialist, before he can 
deserve that any further arguments or observations of his should 
be regarded with any other feeling than contempt. 

I remain, yours, &c. C. 


Article VIII. 

Lunar and Solar Phenomena seen at Toula, in Russia. 

By Mr. Longmire. 

(To the Editor of the Annals of Philosophi/.) 

SIR, Whitehaven. An/;. S, 1822* 

On Feb. 18, 1819, O. S. at about eight o’clock, p. in. the 
moon being nearly full, and nine degrees above the horizon, and 
the night still and very clear, 
with hard frost, there appeared ' 

near the moon six perpendicular 

spires of light ; every two of ' 1 , 

which had a common base in the i 'i.; i, 

middle, and in a horizontal line ,1,, I J 

drawn through the moon’s cen- ~ 
tre. The whole formed three 
perpendicular elongations of ^ \ 

light ; the middle one being on . ' 

the moon, and the others, at 9° .5 

^on each side of it. Tin; point 
of the upper spire at the moon was lb” above the liorizon, and 
the inverted spire extended to the ground. The other elonga- 
tions were half the length and breadth of the middle spires ; 
whose base was equal to the apparent diameter of the moon ; 
which, where these spires were seen, was enlarged one-fifth. 

The colour of the elongation at the moon was a light yellow, 
unbroken for two thirds of the length ; but nearer both points, 
it consisted of perpendicular blue streaks, somewhat lighter than 
the .sky. Perpendicular blue streaks formed the other elonga- 
tions. The stars shone through the streaks, and the sky was 
seen in the spaces between them 

I have attached a sketch to this paper in which A is the moon, 
B the spires on it, C D the other spires ; the parts a b are light 
toIIow, and the parts c c, with the whole of the spires C D, are 
blue. 

These very beautiful phenomena were visible to a spectator in 
the town, but not in the country adjoining it. The heat from 
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the houses seemed to melt a liighly attenuated frosty vapour in 
the air, and in this heated medium, the spires were situated. 

In the month of July, the same year, I observed a perpendi- 
cular elongation of faintly reddish light from the setting sun to 
the clouds. Its breadth was equal to the sun's diameter. 

The western sky was covered with clouds, except an opening 
round the sun 15^ high, and 12^ wide. Tiie departing rays, as 
is usual ill tliis country in summer, coloured t:ie edges of the 
clouds, wherever they penetrated, a scarlet red ; and from the 
unevenness of the surhice, gave the illuminated parts the appear- 
ance of Hame. 

This elongation of liglit appeared to extend forward nearly to 
the observer. The place where I stood was on rising ground 
near the U)wm ; at about half a mile in front was the river Oupa. 
la tlie vapour rising from the river, and tlie dampy holm on this 
side of it, originates this elongation of the sun’s tigure. 


Article IX. 
vVnalysks <)v Hooks. 

My>/ioirs of the Aslvo/fomiral Socicli/ of London* Vo/. l\ 

London. 1822. 

{Couiluih d Jrom p. 

The second of the three memoirs furnislied by the Rev. William 
Pearson, is mititlcd, On the Construction and Use of a Mi- 
4 ‘’ eimelri(’.al FiVC-piece of a Telescope.'' Tlie^ rationale of the new 
contrivance is givim, jirevionsly to explaining the application 
the iloiddy-refracting power to some of the most delicate 
measurements in practical astronomy ^ but tliis preliminary disqui- 
sition, which is extended to a considerable length, not admitting 
of iutolligible abridgment, nor indeed bearing very materially' 
upon the subject, we shall proceed to give Dr. Pearson’s account 
of the application of tliis power. In measuring the diameter of 
a small body of sensible dimensions, the sliding tube containing 
the prism must be steadily and gradually moved by the finger 
and thumb, backwards or forwards, until after adjustmfent for 
good vision, tlio two images of the object conic exactly into 
contact, edge to edge : in this situation the distance indicated, 
will be the argument for entering the table of powers ; and the 
power there seen by inspection, wall be the proper argument for 
entering the table of measures, which will give at sight the appa- 
rent diameter, in seconds and pafts of a second, without further 
correction. When the angular distance between two stars, 
' satellites, or other luminous points, is required to be measured. 
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there will be two pairs of images formed, and these may fall ia 
any direction with respect to each other ; but turning the move- 
fihfe tube with the prism round more or less wiU bring the four 
luminous images into one straight line ; in which position, if the 
second and third images coincide exactly, the measure will at 
once be correct ; but if not, the distance between the lenses 
must be varied until this coincidence takes place. Should the 
prism used be found to have too great or too small an angle at 
any of the distances marked in the scale, it must be changed for 
another having a more suitable angle, and must be adjusted as 
before directed. In all cases where one of two contiguous stars 
is much smaller in appearance than the other, and is yet visible 
through the prism, the small one will Ije lost by super-position on 
the larger, and must, thmefore, be made to pass over its centre 
by a slow nvotioJ> given by rotation of the tube, when an esti- 
mate may be made of llie exactness of the central transit ; or 
otlu'rvvise, th(3 foui* visible iiuag(*s may be formed into an exact 
square, when it will appear wlu'ther or not <he bounding sides of 
tlic figun^ are equal to each otluu* ; and if they are, the proper 
distaiiee will be indicated in that positiim.^ I'hese directions 
arc illustralv'd by a talmlar account of ihv. actual ap})Iicatiou of 
the microiiKdrical eye-piece to vari(ms celestial measurements; 
and the memoir coru'ludcs with (extensive tables of* j>o\v(M-s and 
measures, of Avhicli it is not possilde to give an intelligible 
abridgement. 

Of tlie sixtli memoir, ‘‘ ()u the ('(mstruction of a S(\\\ Posi- 
tion-Micrometer, dtqxmdiug on the Doubly-refractive l^ower of 
Rock Crystal/’ a very short, jiotiee will he sufhc.ient. P^efore 
proceeding to describe the addition made to tlse fiarmcT instru- 
ment, a method is nientiemed l)v v. hicli Dr. Pearson varies the 
,^nst;int angle of a prismatic* solid, hy the juvta-position of a 
gC(U)iid solid of double ndVaction ; a method, whic.li, says he, 
to me is new, but uliicli probabty may be known to those 
philosophers, who have studied more ininutoly the laws of the 
polari/.atioii of light.” Py what arrangeuuuit the ey(;'-piecc 
inicroiueter with double images is converted into a position- 
micrometer, th(^ following extract will n nder sufiiciently obvious. 

When a crystal of the micrometer w as applied before the eye- 
piece of a transit instrument, all the spider’s lines, as was 
expected, were seen double ; as was also a vstar or other Imuinoiis 
point placed at a distance. But turning the prism round a little, 
soon brought all tlie images of the vertical lines into contact 
with the lines llKuuselves, and the coincidence was perfect as to 
breadth, but not as to length of the lines in question: the image 
of the star in the mean time'rcvulvcd round the star itself with- 
4 ^tp;COiniug into contact. T.ikewise when two slstrs, ii\ the same 
field of view, arc examined tlnough a doubly refracting prism, a 
line connecting either star and its own image will be truly verti- 
c?il, when the image of the vertical line is.Goiiicid^nt with the 
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line itself, which ipay always be made so by turning round the 
prism. While the image of the vertical line was separated from 
the line itself to its greatest distance, by turning the prism, the 
image of the star circulated round the star the space of an exact 
quadrant. In this situation the horizontal line and its image 
<‘oincided as to breadth, but not as to length, just as the vertical 
line and its imago had done before : and separating tlmin to 
their gn^atest distance, brought the vertical line and its image 
again into a state of coincidence ; while the image of the star 
moved through another quadrant. The same appearances took 
place ill the quadrantal point of the other semicircle. This expe- 
riment led to an immediate conclusion, tliat if a vernier connected 
with the revolving prismatic solid, were made to travel along a 
graduated circle, until a pair of stars and their images are all 
seen arranged in one straight line, it would indicate, in that posi- 
tion, the angle that this line makes with the viatical or liori/on- 
ial line, accordingly as the graduations might be figured on the 
iinib^ provided tliat tlu‘ zero of the circle has been jircjviouslv 
adjusted to the vernier, vvliile one of the vertical or horizontal 
lines had its respective image coincident therewith.’’ The 
instrumeul- was c.omplc t^'ly adapted to its purpose by sulistituting 
for the tliread of a sjiider’s web, which was liable to bo injurecl 
by turning the lulie or cleaniiig tlie lens, a fine line made bv 
drawing a diamond diametrically across the plain face of the 
lens. 

The next memoir ('ontains Observations on the liest Mode 
oi‘ ('xaniining tlie Double or Compound Stars; together witli a 
(Catalogue of those wlujse Places have bei ii iih iitified, by James 
South, l\sq. PRS. FLS. &c.” In consequence of Sir William 
ilorschell having euiploycHl in the examinaJiuii of double stars, 
inslvuments of powers much gr(‘ater than iixed instruments t 
generally possess, a. inetliod has been given by liini for finding a 
double star, not only equal, but indecal as Im asserts, superior to 
leaving its riglit ascension and declination given. At the time 
'vshen this opinion was exiiressed, and for several years after- 
wards, the liighest power belonging to any of the fixed instru- 
ments did not exceed <S0 : they tvere, ilieretore, quite inach'quate 
to this particular speades of astronomical research. Now, 
jiowcver, it aj,fpears tliat t(‘iesco[»es admitting of magnifying 
]iOwcrs equal to dOO or GOO are attached to fixed instruments; 
and ill all cases where compound stars can be resolved by sucli 
powers, Sir VVdlliam lleiseliell, it may be iiiferri'd notwithstand- 
ing all that he has said apparently to thci contrary, would fully 
admit their convenience and sufficiency. The dift'erence, there- 
fore, betwixt the author and this celebrated ustroiiomeris a nxoYi^ 
shadow; and did not cleniaiul in its delineation any of thosd^ 
expressions of diffidence, whicli deference to an authority so 
elevated, if actually opnosed, would inevitably call ibi lJi. The 
peculiar fitness of fixec instruments,’’ says Mr. South, may be ' 

New Series, yol.iv. q 
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siibstanliated by their superior steadiness ; by the unerring cer- 
tainty with which they may be directed to tlie wished-for star ; 
by the opportunity they afford us of examining any star at its 
most advantageous situation ; by the uniformity in the appear- 
ance of the compound stars, which they present to the eye and 
position of the observer, thereby inaterially assisting him in sub- 
sequent ol^servations ; and, lastly, by the facility which they 
afford to the dispatcli of business/’ 

A letter from Jh'ofessor Gauss, dated Observatory, Gottingen, 
and a(ldress('(l to iNIr. Ifeischell, the Foreign Secretary, gives an 
account of “ the new Meridian Circk' at Ciettingen,” constructed 
by the ceiebrated artist lleichenbach. It is adapted at once lor 
a transit, and for the measurement of altitudes, and j)ossesses (in 
conimoii with the most perfect meridian {elesco|ies) all tlic 
adjustnuuits recjuisite for tlu ir purpose. The telt'.scope is five 
Paris feet in focal lengtii, and four Paris inches in aperture. The 
four eye-pieces magnify respectively bX, «S(j, 120, and 170 times. 
The cross wires consist of siwen veitical and two horizontal 
spider-threads. Idu? infervals betwc'cn the foniur are eacli (ra- 
v(U’s('d by an e<piatorial star in 14". 4'he hoii/aaiia! ones are 
only ?''•() asunder. 44ie axis, Ob l^aris inclu\s in length, carries 
on one sidi*, two concentric circle's whost' (ait('r surfaces (ortliose 
furthest from the', telescope) he nearly in e)ne plane. The exte- 
rior ciridei (which being fasteiuel on th(^ axis, revolves with the 
telescope), bears the divisions which are to every throe minnte^s. 
The inner, or alidade circle, would turn fn t 4y about llie axis, 
w^erc it not for a clamp fastened on the pillar. This allow's it 
only a small delicate motion for the pnrj)ose of adjusting the level 
fastened upon it. On this alidade circle ;u’e the four indices, 
each 15^ from the vertical line, with tlu ir vernixus ; vvhicli sub- 
divide tile jiriiicipal division info i)0 parts each, and consequently 
from "2'^ to 2'\ and yet siuallcr ]iarts admit bf estimation. The 
diameter of the circle where t!u‘ reading-r^jf takes jdace is 3b 
Paris iiudies. That both circles, without being in actual con- 
tact, are yet separated by au interval scarce peucej)- iblc, and that 
in conseipience, the inicro.^copes Ibr reading-oti* are purposely 
set somewhat oblit^uely, the surface of the dividing (‘irc1(i stand- 
ing out a little, ahliough but extremely little beyuiul that of t)je 
alidade circle, are adjustiiieiits vvhicli this instrument possesses 
in common with otlu vs by tlie same artist. Such, Vrith tlie addi- 
tion of a Tew uinmqxivtant particudars, is the account of this valu- 
able instrument. Ot its great corree-iness striking instances are 
furnished by tm* observations of M. (rauss ; but w e think it right 
not to extend tliis article further tliaii to inscjt the following 
notice, by the I'ureign Se(a’(itary : A point wliicli has occu- 
pied the attention ol aslKonomcrs fur some years, though it 
involves xndy a few seconds, is yet of the higliest importance, 
both in reference to the art o!* astronomical observation, and on 
account of tlie numerous astronomical elements, whose exact 



1822.] Memoirs of the Astronomical Society, VoL 1. 227 

deterniiiiation depends on it ; I mean the minute difference in the 
declinations of stars, the obliquity of the ecliptic, aiid the altitude 
of the pole, which appear in their determination by different, 
thougli very excellent instruments. There is no doubt these 
differences arise from the action of gravity on the different parts> 
of each instrument, though hillierto the mode of this action has 
not been clearly pointed out, nor is it possible to pronounce 
decidedly which instrument has afforded the right and which 
the wrong result. We know, in fact, very little of the extent to 
which the yielding of the metals may go ; and it seems too 
hazardous to deny the possibility of this cause exercising a nota- 
ble influence on the divisions, and in consequence on the obser- 
vations in any instrument, whatever be its construction, witliout 
grounding such denial on suflicieut proof. In our meridian circle 
the grevat artist has done every thing to obviate the flexure of the 
telescope by a well adapted system of counterpoises : still a 
doubt may remain, vvliether all the flexure be done away with by 
that means, or rendered fjuite insensible ; and the only direct 
means nt‘ asccu'taiiiing tln^ point seems to be, the combination of 
Jinuic duite ol^scu vations oi* a heavenly body with those of its 
imagii reflet'ted in an artificial horizxui. Such obsenvatious must 
of course be frequently rejicated to clear up a point of so much 
delicacy. M, CJauss has already entered on tliis inquiry by 
observing (he pole-star in a reflecting surface of water. It is, 
perhaps, the most striking proof of the astonishing opt ical power 
tif tile telescope, that tin* superior culmination may bo very well 
observed in this manner even in the day lime. The result of the? 
(irst complete olisorvation of tliis kind was as follows : 

May Id, 1820. — Zenith distance' of the nortli star, fi*oe from 
rifraction, but including tlie error of culmination. 


Interior culiuiiiatiou 
Superior ditto 


f Direct 
\ Reflected 
y Direct 
b Reflected 
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r> 
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20*7;r 
:>*94 
41 Ml 
44-31 


Ucncc we deduce (he true zenith distance. 


Inferior culmination 40^ 7' 21-fiO''" 

Superior ditto 3b 49 1*40 

And hence (the change of declination in 12 hours being 
— 0''-l) the latitude of the place of the water vessel is 
51^ ol'' 4vi^"'43, and that of the centre of the circle oT' 31 ' 48"'40. 
This being nearly a mean belv/een the two above given, it is 
rendered very probable that the effect of its weight on the 
observations with this instrument are either (piite insensible or 
at least extrernedy small.’' 

Such observations as Mr. Daily was able to make on the Solar 
Eclipse which took place on the 7th of Sept. 1820, with those 

Q 2 
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which were communicated to him by acciirr te observers, con- 
stitute the ninth memoir in this collection. Considering the 
number of good observers who must liave witnessed this inte- 
resting phenomenon, the number and importance of the commu- 
nications is not so great as Mr. Baily had reason to expect; 
more especially, we may be ullov/ed to add, considering the very 
scientific and impressive manner in which astronomers had been 
awakened to the occurnaice, by the extensive gratuitous circula- 
tion of a dissertation on that eclipse, printed for that very purpose 
by Mr. Baily : an example of disinterested exertion, at once 
honourable to the author and to science. According to Mr. 
Baily’s observations made at Kentish Town, nortli latitude 
51^ 84", and west longitude 85"*2 in time, tlie beginning 

was O'* 21^ 42"*4, the end 3*‘ 12/4l"*l (mean lime at the place), 
and the duration, therefore, 2'' 51' 58"*7. The apparent diame- 
ter of the moon, and the distance of the bord('is of ll)C‘ sun and 
moon, wxre measured with great accuracy ; and llie steps taken 
for measuring, as well as i*or correction, uk* very clearly dis- 
played. A baro)neler, with a tlieniiometer wiiliin ami without, 
Avere also noticed during the progress of tlie eehps(\ but without 
observing any alteration in eitlier of tlieni. Tin*, (hminulion of 
light he states to have ])eca very trilling; by no means so great 
as ill the I'clipscj vvhicli o( curred Nov. 1810, altliough ‘>nly *78 ot 
the sun’s tlisc was lln ii obscunal, and -87 on the (Uicasion now 
adverted to. \ enus ivas seen, however, by tlKuisamls <4\spcc- 
tutors with the naked eye, and Mars was \ isil>lti to many. Wi* 
aass over the observations of Mr. Dolloml, 'Mr. (Iroumbridgc*, and 
^Jr. Pc^arson, which do not convey any new' or curious informa- 
tion on the subject., to insert tliose of i\lr. Wiscnian, of Norwich, 
vvhicli are both new and curious. After stating that, according 
1o Air. Wiseman, tlie eclipse* began at Xorwich (north latitude 
.‘>2^ 88', east long. 5' 10" in time from fireeliwich), at O'* 28' 45", 
and ended at 3'* 21' 40", Air. Baily thus continues t he narrative ; 
“ This gentleman has also sent me the result of soim^ experiments 
on the power of the burning lens oil difl’ereut substaiu’es, dur- 
ing the linn* of tlie eclipse. Having procured a piece of paste*- 
board, he afiixed thereto four equiil pieces of different (‘.olourofl 
cloths ; viz. black, blue, yellow, and red ; and placed them siic- 
cessiv(4y in tlu^ focus ol*a ljuraing lens on the day j)receding tin 
eclipse. 44ie following are the periods at which they respeet- 
ively took fire : viz. 

lilack in seven seconds. 

Blue in seven seconds. 

Red in eight seconds. 

Aiello w in sixteen seconds. 

He also, on the same clay, submitted the bulb of a tliermome- 
1x:r twhich then stood at (itf ) to tlie focus of the lens ; and in I 4 
minute it rose to Pf", and ]uolrabIy would have risen higher, had 
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he not been apprehjsnsive that the glass would have been broken 
by the lieat. These ex}.'criments were nvddo at about two o'clock 
ill the altenioon, in order that they might (‘.ona^spond with tin* 
time of the t,*clipse at its greatest obscuration. On the folIovvin<>‘ 
day, about half an hour after the commencement of the eclipse, 
be applied the cloths in succession to the focus of the hms. and 
, jbund the jjciriods at vvhicli they respecti\ ely trjok lire to be as 
>'‘llow5 

Black in twenty st‘conds. 

Blue in twenty s(*coiuls. 

Iv(m 1 in sjxt.etui seconds. 

'fidlow ill forty socouds. 

Al about liaij’aii liour bclbre the end of tin? eclipse, he agaiii 
submitted them (o di(‘ fo(*ns of lii(‘ lens, and found tlxeir pea-iods 
'd’lgiirtion to be as undor ; viz. 

in se\eni(‘eii so('.(>m.is. 

!5!ue in eigatcM-n S(U‘ouds. 

l\r(\ m {our<een sec'onds. 

Yellow m twenty-four srce)nd>. 

fkai during t!iv^ time (d’liu* grcatt‘st ohscuralion, he could mU 
pio([ue\i aiiv (dlect upon them wl'.atever. TiV' I e.ermometor at 
t,hc C(i.,riOi::ice:ii</n( oft]-.' (‘ciipse \v; s ;d ()d'\ ;;:id t'.voo^*lock 
liad faiii n lo 1'1‘is was about l1u‘ middle of t.lu' e(‘.lipse ; 

and Mr* W iiuanaii asMiia s me (liaJ at. this linu* he lu^ld tlui bulb 
m the focus (d‘i,]u.' l)uriHi?g' lens for iipwaids oldbiir minujes, but 
wu.liout pi’< ‘dm-.ing any seaisible. eifect. At a (prarter past two, 
h(.» rep{‘a<e<i (he same cevjieriuHmt , and with the same result, 
aliluriigii (he sn.u was free from clouds. Al th.e t<‘rminat.it)n oi* 
ihe. echpsia tluj t iua'nujiiieter rose todi"*. Mr, W iseman also 
states tluo he htled up a pri.sni in a darkeiUMl room, and that lie 
made several obseiaatiiuis on the* coloured ravs whudi were 
thrown on a screen of winte pa])er. lb* says, that during the 
contnmanee of the xadipse, tim velhow and blue ravs gene- 

raliy iiicreased in bri!!ian<‘y. whdsl the red liecanie exceeding'Iv 
faint, and did m.it (xaaipy more than half tlu‘ir usual lireadlh. 
As 1 um not aw are that any e\|?erimcnts of a similar kind were 
made during this eelijise, and as the results a,re s(unewiiat singu- 
iar, although an(ici[jated by Mr. AViseman, 1 have thought* it 
right to state thorn liurt', in order tlvat the attention of the [)ublic 
may be excited therc^to in any future eclipse.'' Mr. Baity 
received some communications trom the ('ontinent, which tend 
to conhrm t)ie observations made by former astronomers, on this 
singular and rare phenomenon. TIui Ibnnation of tiie annulus 
is mentioned ])'/ Mr. Alliert, at Frankfort on the Maine, by Prof. 
Stark, at Augsburg, who represmits Ms duration to have been 
,y 47'''''5,by ]^rol‘. Schwm'd, at Spire, who describes a bright spot 
at the point of one of the horns, six seconds before the annulus 
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was formed, and by M. Nicolai, at the Observatory of the Grand 

Duke of Baden, at Manheim, whose account deserves to be 

transcribed. “ The actual formation of the annulus was very 

remarkable ; for about a second before it occurred, the tine 

curve of the luoou's disc, then iimnediatelv in contact with the 

^ 1/ 

edge of* the sun, n[)i)earod broken into several parts; and in a 
moinent these parts flowed together like drops of water or 
quicksilver placed near eaoli other. At the dissolnlion of the 
annulus, a similar appearance presented itself; for the delicate 
thread of light (hen formed by tln^ annulus, instead of being 
broken in one j>hice only, was, in an instant, divided in several 
places at oiicaj. The thermometer (reduced to l^ahrenheitV. 
scale) was at the coinmeiu'cment of the eclipse at and fell 

towards t he middle to 63^, but atlervvards rose again to 0(1}.-^/' 

Prof. Moll, of rtr(?c,ht, in a memoir (Uifitled, like the preced- 
ing, On the Solar liclipse which took pluce on Sept. 7, 1(S2(),’’ 
has transmitted an acc<mnt of numerous observations imule at 
Amsterdam, (froningen, and iVIiddelburg. Ihof. V^an Swmden's 
statomcuit lespecting tlie formation of the annulus is excc'edingly 
interesting, ])ut without tlie aid of his figures would not he well 
nuderstoixl : besides, we suspect that the venerable author of 
the Pht/sicfC Inis e\peri(‘uced at the time, perhaps 

through liis entliusiasm in flic eaust', (.‘eitain fiptical delusions. 
Mr. (irave, also (»f Ainstc'rdrnn, adds liktnvise somt' remarks as 
to the appearance (d* the eclipse. ll<i made use ol' \\\\ Ihiglish 
reflector made by Mann. The formation of the annulus app(?ared 
to Air. (irave most beautiful phenomenon whicli lie ever 
beheld, and he has deline^ated it with considerable effect. 

(Jf the remaining memoirs coiin)osing this valuable volume, 
we cannot convey any important account, in the abridgerl foim 
to which we are confined : \\(‘ regiet th(‘ less, theref rie, that tlie 
space still remnnning allows only tin* repetitiem of (iiuir titles: 
VIZ. i hi the C’omct. discMjvcnal in tln^ Constellation Ih gasus in 
1S21, by Al . INicollet, of Paris, On the ( 'oniet discovei ed in tlie 
( ■onstellatioii Pegasus in 1(S21 ; and on the luniinous ajypear- 
aiiee observeil on the dark side of tin; Ale/on (ui Fel). d, 1821, 
by Dr. Olbers, of* llremen. On a luminous appearauee seen on 
the dark part of the Aloon in May, 1821, by the Kev. AI. Ward, 
On the Occullations of Fixed Stars by the Aloon ; on the Re- 
peating (urck; ; on the Thu’tui bations of the new Ihanets; and 
Observations on the late (.'omet and the Planet V^esta, hv Prof. 
Littrow, of \ iemia. (An the Places of 145 new Double Stars, 
by Sir William Herschell, President of the Astronomic(d Society. 
Xiniversal Tables fir the reduction of the Fixed Stars, by 
S. Groombridge, FAsq, ; and, lastly (17tli memoir). Observations 
of the Solar Felipse which took place on Sept. 7, 1820; com- 
municated in a letter from AI. Piazzi to the Foreign Secretary. 
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Article X. 

SCIENTIFU- 1 NTE1,M(; KNCK, AND NOTICI'S OF SlUiJKCTS 
(' O N N i; C 'F JC D \V 1 r 11 SCI F. N ( ; e . 

1 . Abdc Ilaiiij. 

TIic following account of tlie acciJcnt vvliich occasioned the death 
of this eminent pliilosopher, has been transmitted by a medical friend 
at Paris to the Editor, ac companied with a copy of Baron ('uviers 
discourse at his funeral, the original of which our readers will prefer to 
any translation :~ 

On the afternoon of the Mth of May, wliile alone in his cabinet, the 
Abbe Ilai'iy fell dow n, I ratlier imagine in coiisecpience of a slip, for 
I caiinot find that he sulll rc'd any loss of sensibility, nor did he subse- 
cpiently exliibit any syniploin of cerebral alfection, whicli could war- 
rant the idea of a fit. 

After soiuc! little tinu\ he* managed to call his attendants to liisassist- 
anee. Some days elapsed before the exact nature oi'the injury u hich 
he had rc*c*eivcHl was asc'crtained, the pain which lie expc'ric need from 
it, added to that whieli lie bt'fore acutely suffered (Vom a nephritic 
complaint, rciulering a very minute examination ililiicult. After some 
time*, liowever, a fracture* of the ne*ck of the oy /r>//orfs’ was discovered. 
f\)rtunate*] y for the Abbe, he was alt^aided l^y Ahnand, surgeon to the 
Ilospict' Salpetriere ; and a^ this gentleman doe*s not, like* niany of his 
coiinlrynK'n, entertain vain h()()o^ o!' reunion in fractures of this kind, 
the gooil edd man was: spared the fatigue of* a useless and distre s^ing 
apparatus. 

Notwithstanding tlie diminution in his strengtli and aj>petite, the^ 
Ahho continued to clRrish tlu* prospect, of recove ry till almost the last; 
and in conve rsation \\ ith the lew scientilic friends who \ve‘rc pe:rm:tted 
to see him, he (‘xhiblle'd full proof of the maibaltd vigour of his reeol- 
Iceilnn and rea.^oning powers. A lew days berore* h.is eleath, which 
occurred about nine o e*Iock on the morning of the 1st of June, it as 
discovea-ed tliat a collection of matter had lonned, after the evacuation 
ofwliicli, his decline heeaine more nnpid than it had previousl)^ been. 
J'he extreme lieat ol'tlie weather, prolnibiy had some efEet in accele- 
rating it. 

In consiapienee of the Abbe Ilady’s being Canon of* Notre Dame, 
custom reijuirtd a considerable servii’e to be cek'hrated in the catlu:- 
dral on tin* occasion of'hi.s f'uneral, hut the circumstance of its happen- 
ing cm the day on which that building was occupied by the ChamhVrof 
Deputies, in the performance of the usual ceremony on the election of 
new' members, prevented thi.s service from being performed there, and 
a dispensation was obtained to go through it in the Abbe’s parish 
cluu'ch. My engagements })reveiUed me from Ireing present on this 
occasion, but the ceremony must have bdm one of considerable length, 
for though the corpse left the garden between 10 and 11, it did not 
reach Pere la Chaise till nearly ihrce oVdock, 

Here too I was nearly prevented from attending, for it happened 
that on that very day, the students of Law and Medicine were desirous 
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of paying anniversary lionours to a young man of the name of Allemand, 
wlio, two years before, had been killed by the geiis d'armes. With a 
view to thwart them, the police placed troops to stop the difll rent 
avenues to the burying ground. i>y some of these I was forbidden 
entrance, but I was more successful in a second attempt, when I walked 
by the side of tiie corps. Several of the company were less fortunate, 
and were absolutely refused admittance. (iay-!^ussac, the iVesidcnt 
of the Institute this year, attended with several ot his fcllow-niemhers; 
and the Baron (’iivier read the speech, of u jjicdi i have sent a copy. 

While this was being read, some of the Abbess brother })i ofessors, 
whose years indicated tliat they must ere loni^fnllow him, were nudted 
into tears. Most of‘the company, riccording to custoni, sprinkle d /eVy 
^vater ovcm* tiu? grave hehne leaving it. 

A small body of the veteran troop employed as tlie guard at tlie 
garden, attended the funeral, aiul \\ Inh* standing iir tlie grountl, tired 
twice in platoons, and on retiring t!u*y sii»gly discharged their piece:^ 
into the gravie 

The iK‘w edition oftiu* Ahbe's Mini'ralogy will vt ry shortly be pub- 
lished; lie laid, as lie told me, very nearly brought it tf) a ecnicliisioii 
himse lf. He laboured at it very closely, anil was as anxious about his 
success and credit as any young aullior could be. 

FuNKli All.LK.S DK ?d. l/Ann,K JIaI . 

Z.C 3 Jiii/i, <)/!/ cn /ini /rs /In ju'nii// ns (/<: d/. V Aoi)r [l(cnnJusl) 

llaiii/y Mnnhrr dc /' Anulrm/c iiOi/ait* dr.s Scinwrs, /l/rivr au 
lieu ilc fa si'prd/ ur<', M. Ic Uarou Cuvier^ Sccre/uirr Pcrpehirl dr 
r Aciidi mic Uoijalr des Scivuccs, cl Diri'ctrnr dii iMusnini d' I Hsioirr 
J\dluri'//c, a CU uom dc.S dtCUX ri(ihlissi'i/,t:}>s /.* tiisnntr.^ 

suivaiif. 

M rssi nuns. --Par tjiudle {atallte la morl sembh^-t-r l!e depuis qiieli|ue 
temps se ptaire a redouiiler ses coups? 

Imi pen de jours nous avons :iccompagp.e, vers: ses tri.-.tc's et dernier.^, 
demeures, les Halle, les Biclielieu, les .Sicard, les Xhnispaendonck. 

Ni les talents, ni les grandeurs, ni les services reiulus a Phumanilc 
n’ont pu a douelr -es arrets. 

Kile fra}>pe aujourd’hui le gt'nie et la vertu ; elle nous i nlcve a la 
fols ie ])lus jKU'fait modcle du .scruiaieiir de la nature, t'! ecdiii’dii sage, 
lieareux de la jouissanee de la verite, de ce bonheur sur leipu l ne 
ueuvent rien ni les revolutions ni les caprices du sort. 

Aw milieu d’oecupalions oi>scnres et laborieuses, unc idi'e vlent sou- 
rlre a M, llahy; unc seuie n)ais liimineu.se et feconde. Des lors il ik. 
ccssg de la suivre, son temps, le.s facultes de son esi)rijf^ il lui eonsacrc 
tout. lk)ur elle il ctudie la mincralogic, la geometric, la physique ; il 
semble vouloir devenir im bomme tout nouveau ! 

aussi quelle niagnitique recompense accordcc a ses elforts ? 

Il devoile la secrete architecture de ccs productions mystcrieuses oh 
la inatiere inanimee paraissait oftrir les premiers mouveinenls de la vie; 
ou il semblait qifelle prit des formes si constantes et si j)rcci.scs, par 
dcs principcs an.alogucs acellesde I’organisalion. 

Il separe, il niesure })ar la pensce Jes malcrieux invisibles dont se 
forf^ent ces ctonnants edifices; il ks soumet a des lois invariables; il 
prevoit par le calcul les rcsultats de leurs assemblages; et panni des 
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milliers do cos calculs, aucun ne se trouvo en d^'fuwt. Depuls ce cube 
de scl quo chaque Jour noas voyons naltre sous nos yeux, jusqu^X ces 
siiphirs < t CCS rubis quo dos cavernes obscures cacliaieut cn vain A 
notre luxe ot :1 nutro avarice, tout obcit aux mCnies regies ; et parmi 
los iiinombrables inrtauiorplioses quo subissent taut de substances, il 
n’en est aucunc qui no soit consignee d’avanco dans los fonnulcs dc 
U. Haily. 

Coinine iin de nos plus illustres confreres a dit avoc raison, qu’il n’y 
« ura phi', nil autre Ne wton, paroe ify a pas un second S3^steme du 
nionde, uji })OUt aussi, dans une sphere plus rostniinto, dire fjidll nV 
aura ])oint. iiu autre Jlaiiy, parcc quhi i.’y a pas une (leuxieme structure 
ties cristeaux. 

Seni!>hibles encore en cola a ccllea dc ^Neu^on, les decouvertes de 
M, Ilai' v, loin de pei Jre de IcMir g\:neralite avec le teiiis en gagnent 
sans eesse, et I’on (lira ct qu’il en a et(‘ de son ganie C(^nuiu* de ses 
decouverres. Loin <jue Tage btat (juelqiu^ chose au nitrite de ses tra- 
vaux e’etaieiit, tiJiiiours les derniers qui ftaient les plus parfiits, et Ics 
pers{)tnteS'(|ui (Jilt vii I’ou'. ragcj iuu|U(*l il travaillail dans ses derniers 
inonuMits, nous :e;surent ((uhl sera(aicuie h? plus aihnirable de tout. 

(Quelle douce existence (|ue c(dle (|ui se devoue ainsi tont<‘ entierc au 
eiiht? d’niiv^ v/rile grande el eertaine; d’uiHi verite antour de liKjuelle 
gi’oupent Ciiacjue join* de nouv(^anx i’aiseoaux de vx rites subordou- 
ih'vs. Loinljita un tel .speetach* eeii{)sc* aux yeux de Lhonnne digue 
li’eu jouir, ce <jue h* inonde p-v.ut lui ottVir dc plus briilant. et qui 
jaiuai > i'c.pprceia niieux (|uc‘ M. ISaUy. C'es <)l>j(‘ls ineuie (|u*il etudi- 
ait .euis c'e: "(X ccs pita reric'^ (pi’une Jiveugle l\ireur va ('liercber si loin, 
au ]>rix de taut de iatigues et <|iiel<jucfois au prlx de laet de sang, ce 
(|u'elh‘s one de precieux pour le vulgaire ctait pnh isJment ce ejui lui 
di iiieurali eiriJiigt'r. Ln iiouv(‘i angle dans !(' pills coiinnuM des eris- 
taiix Tauralt Inttax.-^.^e pins (pie les tresors dos dciix IndfS. t'esjoyaux 
si cliers a la \anite, ces diainants dour l(‘s rois tux-nu ines sont iiers de 
parer ieur eonronne, pa^saient journcllenieiit dans sons humble reduit 
sans i\ niouvoir au milieu d(* sa sim])licite ! 

()iu' di> ie tons le fiacas du iiionde ext'aieur ne le laissait pas 
moms impassible. Il nhi i tc braule ni par les inenaei\s (U‘s lio/umes 
i'aroueIa .> <pu en voulurent un instant a sa vie, ni par les honnnagcs (ju’a 
d’autres epexjues, (les lionnne>s cn pouvoir se lirent un liouneur de lui 
rendie. j)ans tons 1( s temps un jeune bomme siiulimix, un i'l(:ve 
ca])able de saisir ses idees, avait plus de droits sur lui. 

Lors nienie (pie sa sant(": ne lui permettait pas de se rendre dans son 
aiiditoiix*, il aimalt a sVmtourir dc eette jeunesse, a lui }n*odiguer ses 
<!oiiscils» a lui distribiu'r ces productions euricu’':es de la nature, ({UC* 
Pcstime de lous les honimes instruits faisait aliluer de tons ebtes dans 
sa collect ion. 

Mais ce (pie ces nombreux cloves trouvaient encore pres de lui, de 
superieur a so‘s dons et nicme a ses lecons, cfetait son example ; c etait 
I’aspect de eo tte douceur inaltt-rable a cbac|ue instant, recompensee par 
le tendre (h'vouement de sa famille; celui (le eette pielc simple et tole- 
rantC', mais (jue les speculations les plus :Javantc.s ne detournaient cepeii- 
dant d’auenn de ses exercises ; le spectacle enlin de eette vie si pleine, 
si calme, si considenxj. dont ce qiit? ]e*moiule et la science out de plus 
illustre s’est eflbrcee d'adoucir les dernieres soufiVances, 

Qu ils b.'nissent done la meinoire d’uu si bon nuiitre ; (jubls iPou* 
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blient jamais le modclc qu’il leur laissc, ct quc, pics dc son tombeau, 
en se promcttant de rimiter, ils rcjouissent encore son ombre. 

Et nous memes, mes chers collogues, au niilicu des larnics que nous 
arrache une perte si doulcurcuse, chcrclionsquelques consolations dans 
ces souvenirs ; disons nous bicn; quel hoiume jouir ici has d'un bon- 
heur plus constant? quel homme Alt jamais ])lus certain dun bonheur 
cternel ? 

II. Volcano in Iceland. 

According to tlie last but imperfect news from Iceland, the volcano 
ill Ejafields-jokull had remained quiet until the i?0'tli ofMune, when a 
new eruption of ashes took [)Iace, which seems to have done more harm 
than the former. It is reported that the foot of tlie mountain had 
burst, and that a current of lava had begun to flow, 'i'he inhaliitants 
of the nearest villages have been obliged to leave their liouses. On the 
north part of the island frequent eartliquakes have been felt, but they 
were not violent, and have done little damage. 

III. JefP o'^onitr. 

A new mineral, to which the above name is given, has lieen disco- 
vered at the Franklin Iron Works, by iMiM. \'aniixem and Keating, 
about six miles to the north-east of the town of Sparta, in Sussex 
County, New Jersey. 

The following description of this mineral is given by the last- 
named gentleman: 

This mineral has hitherto been found in lamellar masses, the largest 
of whicli does not exceed a pigeon's egg, imbedtled in Franklinite and 
Garnet. 

It presents three distinct ekuvages, two of which are Considerabl\ 
easier than the third. Tlicst- cleavages lead us for a primitive fonn to 
a rhomboidal prism, with a base slfghtiy inclined. The angles of the 
prism are lOfV aiulT F', those of the ineiinutiv)n of tlie base are 9 ’ In' 
andb’5'^ 1.5k There is another face, which makes with tlie vertical face 
of tlie prism, angles of 1 I O ' and 70‘k I have liken isc seen, in one 
instance, cleavages parallel to a rliomlioidal [irisni of* 1 Hi^'and G'Fk I 
have also obtained cleavages under an angle of. about 99^^ 45^ and 
80 1.5k I liave not been able to trace the eoimexion between these 
and the former, but I am iticlined to think, iliat they result from the 
combination of tlie two prisms just mentioned. I had hoped, as some 
of the ek*avagcs have a tolerable degree of lustre, to have been enabled 
to determine the angles by the reilecting goniometer, but all my 
attempts to tliat effect have proved unsuceessfid. I have not been able 
to obtain a reflection from any une face. 

The Jiardness of this mineral is intc'rmediate between that of fluor 
spar and ajiatite. It is very readily scratched by pyroxene (malaeolite). 

Its specific gravity varies from 9\5l to bvl.5. 1 have in one 
instance oblaintal it as high as 3-6i, but I suspect the mineral to have 
been mixed with Franklinite. 

Its colour is dark olive-green, passing into brown. 

It is sliglitly translucent upon the edges. 

** Its lustre is slight, hut semi-inetallic upon the faces of cleavage ; in 
the transverse fracture, it is resie.oiis. 

The fracture is lamellar when in the direction of cleavage, other- 
wise it is uneven. 
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When scratched with a knife, the streak is greyish. 

The colour of the pow der is a light-green. 

Before the blowpipe, it melts readily into a dark-colourcd globule. 

It displays no electric signs, either naturally or by heat or friction. 

It is not magnetic, either in the common way, or by the in^renious 
method of double magnetism, which we owe to Abbe Haliy. 

“ llic acids do not act upon it when cold. When digested a long 
time with boiling nitro-muriatic acid, about 1-lOtli is dissolved. The 
residue is of a lighter colour.” 

The analysis was performed by Mr. Keating, wdio found it to con^ 


sist of 

Silica 5()-() 

I>ime 15*1 

IVotoxide of manganese l.S'5 

l^?roxide of iron. 10*0 

Oxide oi’ zinc 1*0 

Alumina 20 

Loss by calcination 1*0 

Loss Jl* 


100 0 

'file iollowing remarks arc added by Mr. Keating: 

'The jedersonite presents ^ome points of resemblance witli the 
pyroxene of Haliy, but still it can be wa ll distinguished IVom it. Its 
cUaivages are essentially different from those of the pyroxene, but 
appear to approach some of the faces of crystals of substance's which 
have been nnittal to this species; Ibr instance, the angles in tlie diop- 
J^ido (mussite arid alalitc), lilssaite, and in llic nnnlnrrifftu^ 

COOK' very near some of the angles of cleavage obtained in tlie jeffer- 
sonite. I at first indulged the idea that these cleavages might be con- 
sidered as cleavages parallel to tlie faces of scconflary ('rystals of 
pyroxene, hut up(»t» rt flc'ction I am fullv convinctxl that this is not the 
case : for t!ie angles which w e liave ineasure(l cannot he deduced from 
the others by a strict mathematical calculation, and tliough tliey uiay 
approximate', tiu'y are not the same, liesidcs, no analogy can warrant 
us in adniitf ing, that the regular c leavages of oiu* substance can disap- 
p(?ar entirely, juid be replaced by cleavages parallel to .secondary crys- 
tals. On tlie contrary, wdicrever minerals leave been found presenting 
different orders of cleavage, the first or those parallel to the primitive 
form wa^ro always predominant. Thus in carbonate of lime, it is not 
uncommon to meet the cleavage parallel to the but 1 believe in 

every instance the prhuilivc is [iredominant. In a rarer and more inte- 
resting instance, that of fiuor spar, Prof. Mohs has described, and I 
Jiave seen in his possession in Trcyyberg, specimens of the Saxon fluor 
which cleaved in the direction of the cube and tlie dodecaliedron, but 
the octahedral cleavage was very distinct. Before w’e change our 
opinion on iliis point, we must change all our ideas of cleavage, and of 
its high importance in the determination of minerals. 

In the hardness there is also a remarkable diflerence, the pyroxene 
being decidedly harder. The specific gravity is likewise different : 
the highest specific gravity of pyroxene recorded by Haiiy is that ofa 
large crystal from Vesuvius, which gave 3*357^^. I'he highest specific 
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<^ravity indicated by Mohs is 3*5, while that of the jeffersonite has, in 
every instance which I have seen, exceeded this limit. 

The chemical analysis offers another important diflerence, in the 
absence of magnesia, which appears to be essential to pyroxene. 

For these and other reasons, I conceive that there can be no doubt 
as to the necessity of consiclering this mineral as a distinct species. I 
am inclined to believe that a closer study of tlie diopside and fassaitc, 
and of the pijroxenc amdo^ique, might lead to their separation from the 
pyroxene and union with tlie jedersonitc. Tin's is a subject which 
appears to me fraught w ith interest, but UT)on wdiich I am not able to 
olfer any thing but conjectures, as my specinnms oftlieso miiu rals are 
not as good as would be necessary to enable me to decidi' this pv>inl- 
I shall close these remarhs im‘re]y by observing that a sinnliir opinion 

is, I believe, entertained by .Mr. Vaimxem."’ 

IV. Insl ninWiiffor nnuisuriiig I hr (\rniprc.s\loii n/' JJ'alrr. 

i^rof. 0(‘rsled lias used a very simple instrinuenl j'or nu'asuring the 
compression of water. lie lilis a cylinder of glass W'itli water whlcl? 
has been deprived of its air, tlie cylinder lias on Its upper end an air- 
liglit cover of brass, tlirougli wbieli a screw passes with a small 'pistoii 
of !)rassoii its lower end, wbic lj pnvsses on ti)e water. In the cylinder, 
ii a thermometer tube lilled wnili tl'.e same? water as the cylinder, asul 
liaving on its U})per open end a small column of mercury w hicb, the 
tube being very narrow, remains there willioiit sinking into the bulb. 
tSu[)poscnow the water ))enig pressed in the eylinder by screwing down 
tlie piston, this pressure will iiet ecjiudly pt)werfid on the open end of the 
tube, as on the outside ol’ the bulb, so that the pressure being crjual on 
tile interior and on the exterior side of the glass bulb, neitliLr expau- 
sion nor contraction oi’ils walls can take plata*, the slate oi'tlu' m(a*eur\ 
above ifie water in the glass tnbt.‘ wi/l, Iherelore, immediately iiuiicate 
tlie comiiression. Professor Oersted had previously ascertained llu- 
capacity of the bulb and of the tube ])y weiglung ilie mertiury wbieli 
th.ey w^erc able to hold. The pressuie (‘xerted by tlie screw on tlie 
u ater Vv'.is measured by another tubefilhed with air, liki wise inclosed in 
tlie C 3 dinder. 'rims be obtained the result, that tlie-com])U‘s.dl)ilit v of 
water diminishes very quickly with the iut reasc of pressure, and that 
the mean compressibility at a pressure of 3 to t aliuosplieres 

— (or each atmo.>p]K‘re, i\ hlch agrees rircttv w»ell with tin* cxperl- 
InoiMMK) ^ ' & i . I 

mveits of Canton. 

V. TulviKig, 

'fhis substance has lately been analy/.ed by Dr. Fyie. The follow- 
ing is the Doctor’s account of the specimen he examined: 

“ 13r. Howison, ofLanarkshiri', was so fortnnati‘, when in China, 
to procure a basin and ewer of Cliincse or wliite copper, a part of vvJiich 
he sent me for analysis. From the experiments 1 have performed on 

it, 1 find the composition to lie different from wiiat is stated by tlie 
above-named cliemists, its component parts being copper, zinc, nickel, 
and iron ; the last of w hich, however, is but in small quantity. 

The basin in the ])ossession of Dr. How ison is of a whitish colour, 
Uf^proaching to that of silver, and Is very sonorous. When held in one 
hand, and struck with the fingers of the other, the sound is distinctly 
heard at the distance o? an English mile. It is also highly polished. 
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and docs not seemjto be easily tarnished. The piece that was sent me 
I found was malleable at a natural temperature, and at a red heat ; but 
when heated to whiteness, it was quite brittle, breaking with the slight* 
ost blow of a hammer. By great caution, it was i-ollecl into thin plates, 
and was drawn into wire, of about the thickness of a tine needle. When 
fused in contact with the atmospheric air, it oxidated, and burned with 
a whitish Hamc, in the same way as zinc does. Its specific gravity at 
.>0® was 

live grains of it were subjected to analysis, with the view of ascer- 
taining the proportion of its ingredients; the result was, 


Copper Or in the 100 parts, 40*4- 

Zinc i‘27 25*4 

Nickel lo8 31*6 

Iron 0-13 2 0 


5 00 lOO'OO 

The method wlileh is jiractisc d in preparing white cop)>or is not 
Known in this country, though it seems to be the general opinion that 
it is procured h}- the reduction of an ore, containing the ingredients of 
which it is composed. In a letter 1 received from Dr. liowison, he 
mentions, that Dr. Dinwiddie, who accompanied TiOrd Macartney to 
(dilna, showed him, when at Calcutta, several specimens of the ore 
irom wliich he was told the white copper was procured, and which he 
obtained at Pekin, 'fhe basin, in the possession of Dr. liowison, c<>st 
iis China about one-fmirth of its w light in silver; and tln^ exportation 
ul'utensils of this alloy is prohibited. These circumstances also render 
!)roi>a!)le the opinion, tliat the white copper is obtained by tlie rcduc-* 
tiou of a, nu tallic ore, for in (’hina, labonr is cheap, and the metals com- 
posing ir. are said to be found in great abundance. — ( Pdiu. Joer.t 


Artklk XL 

NRW SCIEXTIPJC 1U)()KS 

IMM ton 1*1! Iir ir VTIOX. 

?^rr. P. W, Watson, of Hull, is preparing a work, to be entitled 
'M^cndrologia Britannica: containing an Account of the "frees and 
Shrubs that wall live in tlie open Air of Britain tlie whole Year; and 
to be illustrated with coloured Plates from living Plants. 

INIr. Worsdale, sen. olkLincohi, has ready for the press, Celestial 
Pliilosophy, or Genethliaeal Astronomy,'* containing the whole Art ol* 
i.cilculating Nativities, and a great number of Genitures. To be puli- 
iished in 25 Numbers, 8vo. 

^Ir. Wood is preparing a complete Illlistration of his Index Tcstacco- 
logicus, in wdiich lie will give an accurate Figure of every Shell. 

Mr. T. Coar has in the pres.s, the Aphorisms of Hippocrates, w ith 
Translations into Latin and English. 

Anatomical and Physiological CommentarieiS, by Herbert Maj^o. 
Furgeon, and Lecturer on Anatomy. 8vo. To be published iw 
Numbers. 
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New Patents. 


[Sept. 


JC;ST PtrBJLIHIfKD* 

Observations (from Experience) on the Aid obtained in various Dis- 
eases, particularly those incidental to Tropical Climates, by the Exter- 
nal Application of Nitrornuriatic Acid in a Bath. With several Cases, 
wherein it has been used by the Author with great Utility. To which 
is added the present most approved Mode of mixing the Acids and 

S reparing the Bath. By rhineas Coyne, MllCS. London, &c, 8s, 
loards. 

An Introduction to the Study of Fossil Organic Remains, especially 
of those found iu the British Strata ; intended to aid the Student in 
his Inquiries respecting the Nature of I'ossils, and their Connexion 
with the Formation of the Earth. By James Parkinson, FRCS. 
MGS. WSK. and Cuisarean Society, -VIoscow. Witli Plates. Post 
octavo. 12.S*. 

Geological h^ssays ; comprising a View of the Order of the Strata, 
the Coal Fields and Minerals, of the District of the River Avon ; an 
Introduction concerning Primitive, and the Flood-washed Earth ; 
Refutation of Errors, and Notes from the Best Authors. By Joseph 
Sutcliffe, AM. Author of a (i rammar of the English Language. Svo. 4,9. 

The Study of Medicine : comprising its Physiology, l^ithology, and 
Practice. By John Mason Good, Ml). FR8. Member of the Royal 
College of Physicians, London, Sec, 4 largo ^"ols. 8vo. 3/. 4^. 


Auric f.E XII. 


NEW PATEN TS. 

D. Gardner, Edmund-jilace, Aldersgatc-street, for a stay, particu- 
larly a})plicahle to supporting tlie bod}' under spinal weakness, and 
correcting del’ormity of shape. — June 

J. Wass, Ashover, Derbyshire, inillwriglit, for an improvement, 
which prevents the ill effects to vegct:ition and animal life that has 
hitherto been occasioned by noxious fumes and particles that arise, 
from smelting or calcining lead ore. Sec , — June 15. 

M. I. Brunei, Chelsea^ engineer, for improvements on steam-engines. 
—June 2G. 

T. Gauntlett, Bath, surgeons’-instrument-makor ; for improvements 
on vapour-baths, by which the heat is better regulated, and the baths 
rendered more portable. — June 26. 

W. Brunton, Birmingham, engineer, for improvements upon fire- 
grates, and the means of introducing coal thereon. — June 26. 

L. B. Rabant, Skinner-street, Suow hill, Gent, for an improved ap- 
paratus for the preparation of coffee or tea. — June 26. 

T. Postans, Charles-street, St. James’s, Gent, and W. Jeakes, Great 
Russell-street, Bloomsbury, ironmonger, for an improvement on cook- 
ing apparatus. — June 26. 

G. Smart, Pedlar’s Acre, lyambeth, civil engineer, for an improve- 
ment in the manufacture of chains, which he denominates mathematical 
chains. — July 4. 

J. Smith, Sheffield, book-keeper, for an improvement of, or in, the 
Steam-engine boiler. — July 4. 
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Article XIII. 


METEOROLOGICAL TABLE. 


Haromktku, 'I'm rmomktkr. j Daniell’s liyg 

1822. W’ind. iMax. i iMhi. Max. j Min. ' J'vap. ^ Uain.| at noon. 
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78 
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5N 
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75 
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12 
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71 
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1 
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70 
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57 

i 
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84 
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W |2y 04!2y-62i 

74 

5:3 ! 


14 

30 X 

W!2y77 2 y-()i! 

0'7 

40- 1 

1 58 

; j 

31|S 

w;2.o-y(!2y77i 

! 

75 
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1 44 
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The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. IM. on the (hiy indicated in the iirst column. A dash denotes that 
the result is included in the next following observation. 
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REMAKKS. 


Scjcnth ( loudy, ‘2 — 1. l ine. 5. A tlnnider stonu about two, a. in. ; 

very heavy shower about liall' pa>t ten: the rai t contb v.ed till about two, p.in. with 
very frequent tluimler at a distanee. <s Fine. S. (Ihsuly- 10, Fine- 

11. Showery. 12 — lo. Fine. 10. Fiiu* ; rainy. 17. FiiiC. 18. Fine: night 

rainy, witli thunder. 10, 20, Fine. 21. Showery. 2 i. Fine. 2‘1. Showery* 
24 — 28. Fine. 29. Showery: s-nue tlu.iiidev. .SO. line. .21. SliowCMy. 

Ui:sM/FS. 

Winds: N, 2 ; ^i:,2; >, 2 ; il; \\\ [I • N\V, 8; >...2. 

Barometer: i^leau height 

For tlic uumth. 29-SG2 inches. 

For tlie lunar period, eliding the litis .20*058 

i'^or 15 days, ending the 9lh (moon stuiOi) ‘i0*0C7 

For 18 days, ending the 22d (moon ^’.orth) ... 29*810 

Thermon^etcr ; Mean height 

For tlic month (18*741^ 

• For the luuiar period 0.8*48 1 

For ;;] days, the sun in (\ineer 04*500 

Fvapovation. 8*91 in. 

Rain ;P28 


Laliomlory^ Stratford. Eighth J\fonih.j 23, 1822, 


R. HOWARD. 



ANNALS 


OF 


PHILOSOPHY. 


UCTOHKlt, 1822. 


Article I. 

A preliftiuntn/ Acanaii of a fttoo ('/oss (>f Co^/ipoinuls of Sn/phur. 
:?v VV\ Cl. Zeiso, DcK'lui* (»1 Fliilosopliy, ai)(l Prolessor of Che- 
niisliy hi Uui I'aiveisily at C’oponhageu.^' 

Ir a certain (jliautity of sulphun.t of «-arl)<>u Is poured into a 
solution of potash, soda, or auinioiua, in alcohol, (‘ither pure, or 
coiitaiiiin^j; a small jairtiuii of water, a m!utral licpiid is obtained, 
ihougli the snl|)hinet of carhon liy itself never shows any 
acid properties : llu^ reason is^ tliat this sul])lmret cajiubines 
with (;ther substan(*es, and forms a new acid Avliic h is (‘a])able of 
iientralizing the alkalies. Il putasli has b(;en used, the new formed 
salt may be. obtaim^J either by gflat refrigeration, or by evapo- 
ration, or it may Ih‘ precipitated by sulphuric etlu*r. Tlie salt 
contains neither a trace* of iearbonic acid, nor sulphuretted 
hydrogen, but the acid in this coinpoimd is of a |)eculiar nature, 
and contains carbon^ siil[)lmr, and hydrogen ; it is the same with 
respect to sidphurot of carbon that the hydrocyanic acid is 
with respect to cyanogen. I leave called its compouiuLs vCith 
bases hydrocarbosulpbates. Some of the most reiuarkahle pro- 
perties of the hydrocarbosulphate of potash are the lulknving ; 

This salt crystallizes in long needles, or in a fibrous mass, com- 
posed of similar crystals. It has a peculiar smell even after 
-laving been dried under tlie air pump ; its taste is a little like 
sulphur^ peculiar, however, and very strong ; it remains dry in 
the open air, and is very soluble in water • the aqueous solution 

* Extract of a paper read at the Royal Society at Copenhagen, ]Hay IT, 

New i^ei'ies, voi.. jv. it 
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is colourless, and completely neutral. The salt is readily soluble 
in alcohol, but dissolves diflicultly in siil))huric ether. Jioth 
solutions ai’e also colourless and neutral. jVo gas is expelled by 
strong acids ; but when sulphuric or muriatic is added to a con- 
centrated aqueous solution ot‘ the salt, an oil-like liquid is sci^a- 
rated, which has a rather yellow colour, and a peculiar strong 
smell. 

1. The solution produces with the soluble salts ofTead a wliite 
precipitate. 

2. With the nitrate of barytes, muriate of barytes, muriate of 
lime, no precipitate at all. 

3. With soluble salts of copper, afim? Vi^llovv precipitate. 

4. With nitrate of deutoxide of merc.my, sublimate and prus- 
siatc of mercury, a wliilc precipitate. 

5. With nitrate of deutoxide of tin, a Yellowish ])iecipitate. 

(). >Vith fcjiilplratc ur sine, \i pret'ipiliite, a little inclining 

to green. 

7. Willi nitrate of silver, nitrate of jn-oloxide of nicrciny, 
muriate of protoxide ot tiu, if the solutions are diluted, a yelloW'- 
ish, if concentrated, a lirownish precipitate. 

All these precipitatc^s, (‘xce[)t tliose of No. 7, keep their 
colour unchanged under the li(|uid, and in open air. None of 
them produce gas wlum treated uith strong acids, but some give 
the above-UKUitioned oihlikfi subsluiu'e. The liydrocarbosul- 
phatc of potash may be lusited to IdO"' I'ahninlieit without under- 
going any ohservahle (‘haiig(\ WJieii lieatiKi in (^lose glass vessels, 
it melts, ellervesce^, assumes a tine light-red colour, and gives 
out, 1. an oil-like licpiid of vi yellow colour, and a peculiar strong 
and very penetrating smell ; it <loes not show any aciid proper- 
ties when tried with tests, and does not produce a l^laek preci- 
pitate with salts of lead ; 2. ('arboiiic acid ; 2>. Another gas, 
which is either a mi.xture of sulphuretted hydrogen and a peculiar 
gas, or this latter alone : it is remarkable fur its strong smell of 
onion. The red substance remains unaltm'ed when cooled, but 
when the temperature is increased to a red heat, it melts, eller- 
vesces, and becomes ln-ownisli-.black, vind after some time ceasing 
to effervesce, the substance melts quietly, Ou cooling, the sub- 
stance separates into two distinct portions ; the lower and larger 
mass is crystalline and greyish-black : the upper is nncrystal- 
line and black. During this cliange, besid(\s gas, a great ([uan- 
tity of an oil-like liquid is given out. If the black substance is 
heated again, it melts, produces no oil-like liquid, and but little 
gas, even if the temperatuie is raised to a strong red heat. 
Afterwards it has no crystalline ajipearauce. 

The red mass ahove-mentioned dissolves easily in water with- 
out the least turbidness. h\ the beginniiig, tlic solution has a 
red colour, which, however, is soon changed into brown. In 
alcohol, it is difficultly dissolved; the solution is yellowish- 
browii. The red mass is alkaline, when tried by tests. It 
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becomes moist in fho open nir, but not much so. Hie aqueous 
solution, when mixed with a solution of nitrate or acetate of 
lead, throws down a blood-rcd ]>recipitate, which slowly changes 
into black, exactly as lierzelius has described. He oVitained 
it when mixing nitrate of lead with an aqueous solution of potash 
that had remained during three weeks with a. surplus of sulpha- 
ret of carbon.* Even when the solution of the red melted sub- 
stance has assumed the browJi colour, it produces a red precipi- 
tate with salts of lead; but, which is curious, the precipitate which 
has been thrown down liy a brown solution blacxens much 
quicker than that from a red solution. When a piece of the 
melted red substoaice before it has attracted moisture is thrown 
into a solution of nitrate of lead, the precipitate keeps its colour 
during several days, ])rincipally if, aftcu* it has been washed with 
water, ah'olioi is poured on it, and it is tlien cpilckly dried. 
When sniphunc, muriatic, or ac clic acid is poured on the red 
mass, a v i<jleiit etfervesconce tak(\s j)la<‘e, and the smell of sul- 
])huretted liydrogen is percciva d, together with some other smell; 
an oil-like liquid separates, ])ut neither piirc^ sulphur nor pure 
carbon. By being (‘xpused lor about oO hours to the atmo- 
sphert‘, it does not lose much of its colour, l)ut ui longer time it 
hecoiiKis yellow. 

The greyish-black civstulllue mass delupiesccs (juickly when 
exposed to tlie air, and wlien Irietl with tests, it shows free al- 
kali. The afjucous solutioji is l)rownisli-I)lack williout depositing 
any observable powder, but tlie intensity of its c<.>lour is so gTeat 
that it only becomes trans|)areiit oii being mucJi diluted. When an 
acid is poured in it, it gives out a grtral (piaulity of gas which 
seems to be pure sulphuretted hydrogen; a great quantity of 
carbon is precipitated, tiiid ]>ul little sulphur. Xone of the oil-like 
liquid appears. \\ hen a solution of it is exposed to the aii*, it 
remains more than t24 hours without getting turbid; afterwards 
carbon is precipitated, at last iii great (juantity, and the liquid 
becomes colourless, 

riie bla<*k mass doli((uesces very r(?adily, and contains free 
alkali. It dissolves easily in water, while a great (juantify of 
carbon in Hakes is disposed ; ihn solution is first greeihsli-y(‘llow 5 
and at last, when sulphur has precipitated, it, is colourless. VV4ieu 
an acid is mixed with a recently prepared solution, sulphuretted 
liydrogeii is expcllexl, and a great quantity of sulphur is tlirown 
down. 1 consider the crystalline black mass prepared by heat- 
ing the red substance to be a compound of potassium and a 
kind of sulpburet of carbon ; the black uncrystalline mass is a 
mixture of sulphuret of potassium and*carboii. 

When the hydrocarbosulphate of potash is exposed to the 
heat of the flame of a candle, it imiames and burns, throwing 
about a great number of brilliant sparks. Two periods may be 

AfhandUngar i Fysik, Keiaic og Mincralogie, 5 Dcel, p, 266, &c, 
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distinctly observed in tlii^^ combustion : during the first, it melts 
into u rcddisli-brovvii substance, wlucli, wlieii vigaiii inflamed, 
burns and throws tlu; sparks still more \ioleiitly around. The 
red mass itsidf is likewise eomhusf ible, and ( xhi’hils immediately 
violent combustion witli whitii sparks. If the salt be thrown 
on red-hot glass, or char(‘r)al, it is quiekly consumed. 1 appre- 
hend the cause (d* fins ])lu;iu)inenon to he, tlsat a compound of 
potassium and sulphur is suddenly fornnah while carbon and a 
gas are separated, and that ihese small particles of carbon wlien 
thrown about p>roduce llu! white burning s^jurks. I fiufl this 
tlieory supported hy the plumonuma. wlnhdi take \)UiCit when tin; 
salt is (h.'compc^sed by lu'at in close \ essi ls. 

The hydrt')(!arl)< isulpiiatt; ol siala </r\ si alli/t move dilficadtlv, 
and in a form (piite dilfinenl, from that oftlu' salt of potash; it 
de'liqnesces in moist air, and is n(>l separaUsl ii'om its so]uli(^n in 
alcohol hy means ol sulphuric ^vith acids and salts of 

metals, it. exhibit s t1h‘ sanie phenomena as (h<‘ li\ drocarbosul- 
phatc of })otash. 

Hydrocarliosulphal e ol Inno' is ohlaiiii d by mixing a solution 
of muiiatci of liim^ in aleoboi, \vith a solution ol the, livdrntrarbo- 
sul])hate of potash ; muriate ol‘ polu'-h is preci])if ated, and the 
liydv<a'/avbosul])hale‘ oi Inne nunanis preti\ pure, dissolved in tlu' 
alcohol ; tor tluuigh tlur muriate of polasli is solulili' in alcohol, 
the salt of linu' almosl enfireiv jiJ'i'Veins its s(»la1ior(. 

1 consider fh(' c('mp<>un(ls that aie s( ^.aiated uhen tlie livvlro- 
carbosulphate of polasli ismix^al with solutions ofeertain metals 
to consist of the metal and a. kind ot sulplmri't olC.arbon without, 
oxygen. Zinc, howeser, may make an exception. 1die carbo- 
sulpliurid of copvier lias a liiu; lively yeilo\‘, tU'lour, tlm carbusul- 
phurot. of k‘ad and the carlmsulpburt t ol nu ianirv are white'; the 
first, liovveM'i’, has a loliafed, winning, crvNitdhne appearance ; 
the second is granular, d he cai bosulplim ei oj’ (a»pper is pre- 
pared hy pouring an aqueous solution (;i’lht‘ h'/droearbosulpli ite 
ol potash into a sohilion of sulphate or nit rat (* of copper. The 
precipital li, wluui washed with watei*, is pure, d he eariiosiilphiii (d. 
of lead is jirepared in llu' same wav iVom nitrates of h'ail, and tin* 
carbosulphuret of mercury from ( orrosivt* sulilimattg or prussiate 
of‘ inercuiy. They are. all insoluble in waifi'r, but the caiiiosul- 
phuret ol lead and ol nKireury at least ari! soluble in alcoho!. 
ThcMairbosulphiin't ot‘ niercuiy is soluble in a conccntratiul solu- 
tion of the hydrocarhosulphate of potash, and it seems to foi ni 
with it a saline compound. Strong ai'.ids act very slowly on 
these compounds, and liy theinsidves they may be ex^ioseil to 
the heat of lioiling water'* without Ijeing dec.omposcd. When 
heated in a glass t.ubtg tlu^ carbosiiljihuret, of cojipev and that of 
lead prodtice at a certain teinpi'rature a. mist in the vessel, vvhicli 
is condensed into a yellow licpiid, witli a smell like onions, and 
the exact ajipearance of oil ; afterwards it melts, gives out gas 
with violent efiervesccnce, and in consideralde (piaiitity ; then 
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passing through different sluules, it assumes a brownisli-black 
e.olour, and the lurat being increased, it beco)nes completely 
black, and u liilst exhibilin<g t1i(; jdujiiouiriia ot combustion. The 
gas docs not contain any carijonic acid, and seems to be the 
new gaseous comjKiund of cai bon and sul])liur. 

The substaiice remaining when the carbosulphuret has lluis 
]>cen exposed to a ind lu at is a mixture of a. metallic', sulphurct 
and carbon. 1 liavc^ nnisons tin* c'onsidering the brown mass be- 
tore it has [)een exp(ised to a red lieal, as a newv metallic car- 
bcjsulphurcd, either ^vi^h anothca* kind of carbusuiphuret than that 
wliicli exists in the |u-ecnpiUite<l substance, or v. itli the same;, but 
in less (|uanlit\. I lie can lxisulphurcU ol‘ mercairy shows the 
same ])li(‘nomena, ( \<*epi tluit at a. pn*t.ty liigl' tem[)erature, a 
sulistaner is su1)!mK d which resenndes cinnahai', and a black 
scaly mass r( luains winch is charc’oal. 

lh(‘ [)reci[>itat <; obtaincil frtiiu sutphatc* o» /me and tin; salt of 
potash cauisisls, \'>hcn div, ofsma!! grccnish-w hit c; h(;avy grains, 
so!ul)i(; both in watei' and alcohol; Jiowcncr, in a much greaten* 
c[u:inlitv in tluWa1(f;r. Tlie alcoholic solution f‘urnish(‘s, when 
evapora.f white </{;aipn; nlonulai* ma^•^;;s. \> lu-n lunvly j)re(*i- 

piialed, it is easilv deeouipo^eil bv sulphu ie. and muriatic aend, 
ajul lurnislies an oibldn* linuid, simiiar to that wlueh is procured 
troPii l!u* hvdr(U‘ai'i>o ,^ui[>hal(' oj’hine ))\ a snnihir proca^ss. Wduai 
lieat< d, dns c'ouiis 'Ui :I of zinc e-. ehangcal inio a. mass ol a prritty 
iutein.c gi’ecui eoioo.r, \vliieli, wlnsi an aeid m [loinx'd on it, gives 
t>u1 wit'i Aiolv’iit cUv i V escu'ina* a gaseous cumpound of sul- 
phuretted hvdro:p;n, and anotln r pec ul lar gas . I dijxu’, jirev iously 
iikusUmkmI nith a. solution of iced, hec'onies, w iien cexposc'd to 
tiu’se gU'Cs, eai (lilfcrj nt ofn * spoit.-d le' .od nd and lilac'k ; 
the lirsl being tiie pno/aiiinj; e 

d hi; livdioca) ! jo oalpinu ic a-nd is jusa dusiie- i i walmy or at least. 
neai{\ so; its spreifse '^aa\ li v is g! -‘at er t h-' n !*.n. ! t, may cnisdy 

be pi'ocnned l)v p )Uin<'j; a miviui.- <d (uie pai: oi suljihuric acid 
and 1 lirec'-tourt hs of a part of waci'ron tlu' Iiydrocarbosulphate 
of jiotash, anri addin**, in -a few ^'-emids, a ereat. cjuanlit.y of 
water. The :u*!d soon caliecis on t lie boh n c,! oi iin^ vessel as a 
c onipletcl V transparent almost cad-uuless (>;i : it must bec|uickly 
uash(;d witli wat's* u '.ni it ee;e cs to gi\e a |>r ,‘ci pi I ate with a. so- 
lution of muriah* of barvtes. ! he acid n‘ie\ aimost entirely be; 
tilled from w *eh er i)V d^canlation. 

Wduai litmus pap.-r is bro’iglit into this ac'id. it !>e<vnmes in- 
stantly red ; if tiie pa.oer reanains cexposc'd to the; air, it becomes 
partiallv veihn/ and \vinl(o dSu' smeil oi’ tins acid is cnam- 
pletely dlHer< Ml from that, of suljdiurid. of carbon ; its taste is 
acid, and stiongly astringent. bAii1;sc‘d lo tine air, it is soon 
co\er('d watb acndfiwisli-wlnle coating, it is easily intlam(;d, 
and whini burned, gives out the sifiell oi’ sui pliurous acid. It is 


dc‘con‘p<jsed by heat. 

It is easilv dissolved by a solution of potash in water, 


.o a 
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is thcrcl)y iiouiializcd, diid the liquid thus pr(q)ared has all the 
properties of* an aqueous solution of that salt which has been 
made from sulpluirct ol* carbon, alcohol, and j)otash. When 
water is preisent, this 0 (U(l (ixjx'ls carbonic acid from carbonate 
ofootash, carbonate ol* animonia, and carbonate of barytes. 

Vhen blacdv oxide of co))per, red oxide oPmerciny, or oxide of 
lead, is thrown into tiiis acid, there is instantly I’ormed a yellow 
carl)osulpliurct of* coppe^r, white carbosulphuret of mercury, and 
carbosulphnret of le ad. The same sul)staiH*.es are formed 
wlnai a solution of muriate or sulphate of dinitoxide of copper, a 
solution of sublimate or of nitrate of lead is mixc'.d with this acid. 
When I poured a small (praiitity of water on hyrlrocarbosulphurici 
acid just enough to cover it, and put a. small (piantity of 
iodine inttj the a<*id, dticornposition took place, and after having 
added a fnish ([uantity ol* water, aiul sliaken tlu^ mixture, an oil- 
liko liquid siiparated on tin* liottoin of t In^ glass, whicdi st emed 
to liave all the projuaties ol' sulpimret ol carbon. The liquid 
which c'.oveved it was weak liydriodic acid, which lhrc;w ilown 
the solution of sublimate of a beautiful ri^d colour, tlu^ nitrate of 
h'ad of an etpially fine \ < How eolour, and the nitiate of silver of a 
whitish colour. Wlieii a sutlicimit. (piantity of iodim? is athh'd to 
an aipuions solution of bydvocarbosulpbate of ])otvish, an oihlike* 
li(|ui(t is soon seiiaraled on the bottom, which Hkf wise secans to 
be a snlphurot c)f’ carbon, and tlu‘ solution contains hv<lriodate of 
potash. 

The following remarks may siu vc as a conclusion : 

W hen a coiUM'Jitrated solution o(‘ potash, senla, or ammonia, is 
added to suljihuret of carbon in a small ihask, a wliitt; coagulated 
mass is forim^d ; when, alter tlie ilask being well closed and 
shaken, it is kept, ipni't, fur a moment, gas maki s its ( scape w ith 
great violence, il tlui stopjxu' is rmnoved. The same eliect 
takes yilace wdu n the sulphuret of carbon is mixed w ith a small 
quantity of alcoliol. 'The ^elhovish liquid out ol . which the salt 
of potash crystalli'/i'S rat her slow ly contains .not. a trace, of sul- 
phuretted hydrogen, and Iras in gvmeral the p'ropcati(.*s of a 
solution of hydroearbosulpliurel , prohaldy mixed w ith some 
sulplmr, and a peculiar com]»ound of carbon and Jiydrogen, 
which certainly is the! cause of the colour of the lifjuid. When 
the hydrocavliosulphate of potash is thrown down from its solu- 
tion by ether, the remaining etlierial licpiid has the same proper- 
ties as have* been just enumerated as Ixdongiug to the li(|uid re- 
maining after the crystallisation of the salt. 

When 1, some time ago, tried the ell*('cts of (dc liant gas on 
chloride of sulplmr, a substance was obtained, the smcHl of which 
sti’ongly resembled tliat of ilie onion. iVliucury, tlirough which 
this air was passed, liad the same smell in a gieat degree, and 
kept it for several days even ‘iii the open air. The same is the 
is ewhen mercury is used for the ahovt^-mentioned (hx'omposi.. 
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observers will sometimes overlook interestin'^ pheiioincna. We 
have probably made similar mistakes or omissions in our Survey; 
and if any literary friend shall point them out, we shall feel 
obliged, rather than offended, '^fhtt shells in the flartlepool 
limestone arc not numerous; so that ]\ir. Wineh might collect a 
hundred specimens containing none ; and%ad our observations 
been confined to a single rpiany, they might have escaped our 
notice as w(‘ll as his. We found them, however, not only in 
quarries, but in fhe rocks along the shore, and in several stone 
walls, constructed with materials [)rocured on the spot. 

lu tlie second instance (juoted by Mr. W. there is no Jitfer- 
ence^betw(‘(ui him and us in our desc ription of what is visible, 
but merely in our opinions resj)ecting what is hypothetical; and 
lie seems to ha\ introduced tln^ jiassagi* only for the sake of 
exposing a hlunder (d* ouj";, in a])]dving the term hasalilc to iho 
ilykv near (Jullcrcovits. Hut if he will read our words over again, 
lie may })erccfive- that tlie blunder is bis own. \\ e applical no 
such epithet to that dyke; for in comparing it with oiir basaltic 
dyke, we mcj*<‘lv cail it “ a sinnlar dyk<; or Aeiii,*' as it intersects 
the strata in a similar way. its materials form no })art of the 
subject under discussioii in lh<' passage nderred to, and do not 
aflect our arguments. 

Our rc'Uiarks on the improp(*i- usr of tlu' tinin roa/ basin are 
j)roduc<.Ml by Mr. W . as aiiotlu r attack on him, though thf‘v are 
not uimt'd at any one author iu particular; and th(Uigh, like our 
observations on dykes, tin*'; oppose Ins stabmujits only iu nait- 
ters of opiniem. \Vi) do not call in epKistion tiu* accuracy of his 
sections, l.)ut < lie justness of the mf'uj<.*iicrs wliiidi he would derluce 
from them. U e mainlain iliat. coal strata are not more subject 
to undulations and d(‘pressions tliaii olluu' slrala ; and that where 
the coal strata fonvi a Irasin, the strata above, and those IxjIow, 
must, to a. certain ( Xtent, assume (lie same sliapre Our oj)iniou 
on this |)oint coincidc's with thai of* ,\1r. W(‘stgartli horstcu*, 
whose ac(|uaintan(a‘ with tlu' coal and lead miiu’s of Northum- 
Ixu'laud and Dmk.mi is at. h'ast not inferior to that of Mr. W'inch. 
lie remarks, in the now editiem of liis 'fr<ratis(* on a Sc cliou of 
tl)e Strata, ike j>. Id: A seam, nr bed, of cnal is a read straf mu, 

which is found to be (juite as regular as any of' the concaunilant. 
strata found in tin? coal-ficdd, lying abovii or lielow the coal ; oi* 
indeed as any otluu; of the various strata wliich eonupose the 
external (U'ust of our glolu*. ’ 

Hut. llic ])assag(.* V. hieh has giviui most offence to Mr. ^Vinch 
(and indeed tlu- only one that can with any jilausibilil y be con- 
sidered as oli’eieave) is that where we allege, that his g(a)logicaI 

Observations on the lvai^l<uii Part of V(uknhire,” are not llu^ 
result of* personal ('xamination, but com[)iIe(l from “ scra[)s of 
information c'olf etiul fiom c;ih(U‘s.” 'fo those' who am miac- 
cpiainled w ith t ins (list lact ^ hihI eonsecpiont ly unable to decide' on 
tile merits of iMr. Vv inch’s paper, our rc inark may ajipear severe; 
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blit such as have •carefully examined it, and compared it with 
Mr. W.’s description, will tliink with us, that whatever more we 
might have said in the way of reprehension, we could not well 
say less. Of the existence of that papeu', us Mr. W. might have 
seen from the note kself, wo had no knowledge till within a tew 
days of the time when the note was printed. We were aware, 
that in 1814 and 1815, Mr. W. collected some information from 
Mr. Bird and others, concerning the strata of this part of 
Yorkshire ; but knowing, from his own letters, that he was then 
very imperfectly acquainted with the subject, and never hearing 
that he had subsetpiently made any excursions into the district, 
we could Jiol. suppose that he had attcunptcid to wj ite a geological 
description of it; and, on nu’elingwith tin* document, we could 
not })ut regret that such a ])aper liad found its way into tlie 
'^I'ransactifms oi‘ a Society so resp(*c‘table. Mr. W^. it seems, lias, 
at sonu) reinott' periods, travailed throiigli tin? district on busi- 
ness, and taken notes; but however frecjiuait his jounieys, and 
how('Ver eojuous bis not es. Ids own papiu', nulependc'nt of \v hat 
v\i‘ know otluu’wi.ag warjants us to say, that iit‘ has not given tlie 
district that, kind ot evauunation which is luaa ssaiy lor wiiting 
‘a. geological (K.-scri ption ol it. W e liav(‘, pcuhaps, traversc'd the 
comWies of .Ourhuin and Northumberland more', IVc'ajuently than 
he has done our distih't ; yvA we are far from sup])osing ours( I V(.*s 
(jualili^'d to givcg from our own obscuv at ions, a toha’abl(‘ account 
of t heir geology . M e were detracting mm li less from Mr. 
fame, when we intimat(3(l that his paper was a. conq^ilalioii IVom 
very s(*auly and incorrect materials, tle.iii w<‘ should ha.v(^ d<)ne, 
had VN’(^ suppost.’d it j)ossible. lor Mr. W . aftor a ])(!isoual fsxami- 
ivation, 1(» write a di script ion so confused, so defective, and so 
inaccurate. Me lia\(‘ paid Imu at least, lids c<uuplnuent, that 
U(‘ (a)uld not raf(‘ his talents so low'. Part, of the blumlcrs in liis 
paper luiglit imhasl b(^ placed f.o the ><*ure of iiiadva rtmicy or 
dt‘fecti\(* nuunory ; smdi as Ids dt scribing the ivd sandstone of 
the val(.‘ of llu^ Tees as “ devoid of mica, ” with whieli, in most 
])aMs where we examined if, it g)*(.‘atly abounds ; his slating tlrat 
tin.* ironstoiu; t)l‘ the eoa! measures is tin.' niaterivil ('iiiployed at 
the alum works in mauufaet uring Ivoniau ('cmeiit, w hcia^as that 
matcu'ial is obtaiiuMl in tiu' alum shale, and does not consist of 
ironstone, ])ut, of lias nodule s, the nodules contaiidug much jruii 
or ])vrit(!S being njected as unfit for tlu‘ jiurpose ; and Ids dc^- 
sciibing the oolite* as cre?pping out at I'ilev Ile^ad, and slating 
that, ‘^ vvifh this mat evial, York Minshu' and otiu r edific.es in tlie 
ncigldiemrlmod, are* eoiml rm-l ed Tliese, and ollitu* minor mis- 
lakes, might possiblv be* conimitte'd Ivy one wlio lead (‘xandue el 
the district . But how e ouhl any gentlemian wlu) had spent tw en 
l)Ut a (lav or two in acejuiring only iv t^'kaable ide a of the dispo- 
:d(ion e>f the* st rata, have proelnced such a mass of'error anel con- 
fusion as is found in Mr. W.'s de‘sci i pt ion r)f our hills ! lle^ 
^q)eaks of* f>\uibv Hea(*on as part of the northe rn escar|)ment 
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of the Cleveland chain/^ though it is one of the most southerly 
parts of that chain. He describes the Cleveland chain as suc- 
ceeded at the vale of the Esk by the oolite limestome ridge ; ’’ 
thus totalh/ overlooking the most lojt// and extensive chain of onr 
alum-^hiUs^ intervening between the vale of the Esk and the 
oolite hills. Tliis is not a mere inadvertence, or slip of the pen, 
for he rep(.*ats the error presently after by representing the oolite 
hills as a hnver range of hills, rising to view about three miles 
south of Robin Hood's Ray; the very position of our highest 
range of hills, which lie lias ]>assed over, and 'which forms the 
most prominent feature in the Eastern Moorlands, comprising 
Stoupo Brow Hill, liOosehone Moor, Jhirloii Head, Crauiinoor, 
&c. some of w^hich rise about 14(X) feet above the level of the 
sea. Of this vast chain, Mr. W. gives no account, passing 
immediately from the Cleveland chain, on the north side (;f the 
Esk, to the oolite hills ; which last ho also characltTises as round 
topped, though they are notoriously /A// topped. A fter an omis- 
sion so egregious, it is scarc'.ely nec(‘ssary to notice (4Jier gross 
mistakes in Mr. VV.'s account of the strata ; siu'h as liis con- 
founding the blue limestone of the vale of Bickering with that of 
Thirkleby ; his making our alum shale to pass from Aniclilf 
south to Cowsby (mis-printed Cosh^y ), and theiu’c to Thirklediy ; 
whereas it is well known that it reaches but ainihi or tw o beyond 
Csmotlu'rley ; and his making it “ terminate on iho coast below 
Scalhy ’’ (inis-printed Scalesby), though it is seven or eight miles 
short of the Scnlby shore. Air. VV.'s list ot' organic remains is 
meagre in tlie extreme, but not more so than wn might expect, 
knowing from his letters, that so late as April, 1815, he had only 
seen some specimens of tlu^ Whitby petrifactions, without know- 
ing to what portions of the st rata they brdongc.'d ; uiid did imt 
ihof knoir whether the. (hV/Vc (wiiii-h sw'arms with shvMs) rojftained 
anif organic remains or not. Part of his list seems to have been 
copied from some Scarborough document without, altering even 
the local phrases ; for some i)etrifactioiis are siiid to occur “ on 
the sands,"' while we are not told wliat sands are meant, nor 
whetiier they occur there in the strata, or are w aslied out of the 
alluvial cliffs. 

We shall only add (for w e have, perhajjs, said more than euioiigli), 
that we are not the only authors wiio have complained of Mr. 
AV.’s inaccuracies. Air. W. Porster, in tlie work above (juotf'd., 
l^rcf. p. 9, states that Mr. Winch, in describing t lu^ h^ad measures, 
has- made many mistakes, for v/ant of a correct local know- 
ledge of tlie country." 

It is painful tor us thus* to expose tlu' taults of a brother geo- 
logist, but Mr. W. by publicly accusing us, has compelled us to 
perforin tliis un|)l('asant task in our owm vindication. 

Wc are, Sir, your most obedient servants, 

( Jr.oiM; r: You n c;. 

John Rirj). 
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Article III. 

On the Finite Fjxtent of the Atmosphere. By William Hyde 
Wollaston, MD, VPRS.=^ 

Tin: passage of Vacuus very near the sun in superior conjunc- 
tion ill the month of May last, having presented an opportunity 
of examining whether any appearance of a solar atmosphere 
could be discerned, I am in hopes that the result of my endea- 
vours, together with t he views which induced me to undertake 
the inquiry, may be found deserving of a jilace in the l^hiluso- 
phical Transactions. 

If wo att(;m])t to estimate* the probable height to wliich the 
earth’s atmosphere extends, no jdienomenon caused by its 
refractive |)ower in directions at which we can view it, or by 
retlection from va[)ours that are suspended in it, will enable us 
to decide tliis question. 

From the law of its elasticity, which prevails witliiii certain 
limits, we know the degrta^s of rarity corresponding to (Uiforent 
elevations from (he cartli’s surface ; and if we admit tliat air has 
been raredied so as to sustain only l-lt)l)(h of an incli barome- 
trical pvessun^ and that this measure ha?> allbrchal a true estimate 
of its rarity, we sliould iul’er from the law, that it extends to the 
height o(‘-t0 miles, with properties yet unimpaired by extreme 
larcfaction. Beyond this limit, we are left to conjectures founded 
on the supposed divisibility of matter : and if this l>o inlinite, so 
also must be tlie extent of our almosphmt'. f'ov if the density 
be throughout as tlui compressing ibrec, tluai mu'^t a stratum of 
given thickness at c;veiy Inught \yr. compressed by a siiix'rincum- 
bent atm(3spher(*, bearing a constant radio to its tiw n weight, 
whatever be its distance iVom the; (‘arth. But it air consist ot' 
am ultimate jiartieles no longer divisdile, tin n must expansion 
of tile medium composed of them cease at that distance, where 
the force of gravity downwards upon a single particle is equal to 
the resistance arising from tlie n'pulsive force (d the medium. 

On the latter supposition of limited divisibility, the atmosphere 
which surrounds us will be conceivixl to i)e a medium of fqiite 
extent, and may be peculiar to our planet, since its properties 
would atford no ground to presume tliat similar matter exists in 
any otlier planet. But if w o adopt the hypothesis of unlimited 
expansion, w e must conceive the same kind of matter to pervade 
all space, where it would not be in f^ijuilibrio, unless the sun, 
the moon, and all the planets, possess their respective* shares of 
it condensed around them, in degreejj dependent on the force of 
their respective attractions, excepting in those instances where 


^ From the rhilosoj)hicHl Transactions^ tor Parti, 
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tlie tendency to accumulate may be counteracted by the inter- 
t’crence of other kinds of matter, or of other powers of vvlindi we 
have no experience, and concerning' whicl'i wc cannot expect to 
reason correctly. 

Now, though we have not the means of ascertaining the 
extent of our own atinospliere, thos(^ ot oilier ])lanetary bodi(,\s 
are nevertheless ol)jects for astronomical invc'Stigation ; and it 
may l)e des(‘rving (>t‘ consideration, wlietlna*, in any instance, a 
deficiency of sucli inattcj* can be proved, and wlmtlnu’, I’rom this 
source, anv (’onchisive argument can be drawn in 1‘avour of nlti- 
mate atoms of inatti'r in geiu ral. i^'or, siiuai llui law of dcdinitc^ 
pro])ortinns <liscover(‘d by clu'mist.s is the same for all kijnis ol' 
jiiatter, wbellna' solid, or tliiid, or c lastic, if it can be ascert aimal 
that any one Ixaly ctonsisis of jiarticlcs no longer divisible'^ Wf‘ 
then can scarcely doubt that all otlua- i)()di(\s are similarly con- 
stituted ; and WC' may without liesitation conc'hide, tiiat, those 
ecjuivalent ejuantities, which we have leariucl to apprec iates by 
proportionates imnibers, do really (\\pri;ss tlui relative weights uf 
elementary atoms, the' ultimate objec'ts of chenheal I'c'searcli. 

These reflec^tions W(jr('. originally siiggest^ cl })v^ hearing an 
opinion hazarded without tluc* considoation, that tljie jion-isxisl- 
ence of perceptible almos]>lierc' around tiie moon might, l)e 
regarded as c>oiiclc.si\ e against the indefinite tlivisihiliiy of 
jnatter. There was, lionc'Vt'V, an oversight in this in{’i'{(in(a*, as 
the (piautitv of such matter, wlhc'.li the moon would l elaiii around 
her, could not possibly be perceivc'd by the ulmost pov\ cn* of any 
instrnmemts liitli(‘rt(^ invemted lor astronomical pniposc's. In)r, 
since the density of an atinospluae ol* intinito divisdiility at her 
surface; would depend on tin; force; of lier . gravitation at. that 
point, it would not be gre'ater tiiau that of oui* atm ispheie is 
whtae the ('arth’s attraction is ecpial to that of the moon at, her 
surhice. At tliis Inaght, \\hic;ii by a siinph* computation is 
about, bOOO miles from the earth's surlina', w vV (d)viously can 
have no perccpti’oh; at m()splu;re, and consecpiently slionid not, 
expect iij discern an atniosplnar; of sinhhu' raritv^ around llic' 
moejn. 

It is manifestly in the' opposiu; direction that we nr^ to look 
I'or informaticni. We should examine first that body which has 
the gnaitest powin', and see whether c've.n there; the non-appciar- 
unce of those' [iheiionieiia which might be; t;xpecte el Ironi such 
an atmospherfn w ill warrant the; infeaeiicc; tliat our own is con- 
fined t(^ this om* plane;! by the; limit set to its di visibilit v. 

liy coinerse of the* same* rule* winch gives an estiinide; of 
extreme; rarity at the; moo|i's snriace. we* mav lonu a c’oncepliou 
at what distance round tlie sun refraction from such a cause 
should he [)f'rc:eived. [fwe calculate at what apparent distance* 
1‘rom tin; body of the sun liis ibree is ecpial to that e)f grav ity at 
the surlace of the cartli, it isthere* that his p« )W c;r would be sutli- 
cient to accumulate; (from an infinitely clivisil)l(‘ medium iilling 



Finite F.xtent of the Alniosplu-i e. 263 

all spaca;) uii atmosplicre* tiilly «*(pral iu d(^nsity to our own, and 
(•oiis(“<ju(‘iitiy produciiu;' a rcl'raction of more than one elegree, in 
the passage of rays obliquely through it. 

If the mass of the sun l)e considered as 330,000 times that of 
the earth, the distance at which his force is ofpral to gravity will 

Ix' f 33(),()()0, or about .oTo times the earth’s radius ; and if his 
radius be 1 1 1, > times that of the earth, then this elistance will 
57 5 - • 

bo - or o-lo tiiiies the sun’s riulius ; iind \o' AW' x 5-15 = 

1 J l 

1° 2\' 2W\ ui!l l)t‘ the apjuiroiii (lisl;nio(^ from fhc sun’s centre 
on l]io2b(l(!r May, wluai \l\iy (bllowin^j!; observations wore uia<le. 

W iiat di'duciion should bt', allowed lor tbo etrocl ol' lieat, it 
may b<* lime. l'> oojisider wluai we liave learned the amount ol‘ 
a[)|)ar(‘nt rolVat'.tion at somci j^avoii distance ; and wo may tliea 
Ixydn to con j(K*t in'i.y wliot.lier heat can counti ract tlui increase 
of density that wotild occur in the approach of only 1-lUtJi of a 
second towards liis ceutrin f 

As I had not any instrument in my possession tliat T consi- 
d.ered properly a(.ia[>ted for the |)urpose, I rc(pi(\s(ed the assist- 
aiK'o ol sevi'i’id astronomical IVicnds in vvatchiuL; the progress of 
VA niis to th(‘ sun for some days preceding supeiior conjunction, 
and in o covering siglit of her afU?rwards. Ihit mulln'r t.lie 
Astronomer Hoyal at ( ireenu i<*]u nor Prof. Brinkley of .Dublin, 
nor Mr. South, with th(‘ adniirai)le instruments tiiey possess, 
wereidile t(^ make a.nv observation within the time reejuired, not 
l)eiu<g tarnished uilli (he j>eculiar means adapted to this incjuiiy. 

(’apt. Kater, howevan', who (Mitered fully Into my vicwvs, and 
engagtMl in Tin; pro.^canitioii of them with all the ardour neces- 
sary for .suei'ess, by using a retlecting telescopic, was able to 
turiiisli me with a valuai)l<‘ set of observations, d‘ days precacl- 
ing conjiincdon, which, togolluM' with thosi' iu which I had the 
tiood tbit u lie to sLU'Cced at nearly an (‘(pial mt(M*val subse(pieut to 
th ^ passage, alford data (juite suHicie.nt t(.> show' that no relVac- 
lion is perc(])til)le at the period of our observations; and these 
coiiK'. hiv within the specilic. distance al)ov e estimatial. 

A seflfction liom tin? series givi n to me by ('a]>t. Kater is cini- 
tallied in the foilo\vin<g table : 


* Surh an atinosjiluTc in t'art, ])t.- ot j^rcatcr dunsity <»n aiTOunt of tlie tar 

ii-reatcr cxtcMit of ilio luediuin aflecrcd by the solar attraction, althougli of extreme rarity ; 
but tbo addition derivoil iVoin this source, may be disregarded in the present estimate, 
wifliout prejudice to the argiuueiit, which will not he found to turn upon any minute 
ditference. 

t If we atteni])t.to reason upon what w^nild he tW". progressive condensation of such an 
atmosphere downwards towards tlie surface of the sun, we are soon stopped by tlie limit 
of our experience :is to the degree of condensatitni of whieh tlie atnjos})liere is suscepti- 
ble. If we could suj)pose the coiinnon law of ciflideiisation to extend as far as 46 miles 
in depth, the density corresj)onding to it woulil be about equal to that of quicksilver, 
from whence a refraction would occur exceeding all hounds of reasonable calculation. 
A space of 46 miles at the distance of the sun from us would subtend about one-tenth of* 
a second. 
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Itis eviflentthat, in thoi^e o1)servations, the difterences between 
the observed and calculated places of the jdanet are not sucli ns 
to indicate a retraction that can l)e relied on. 

My own observations were very few in number, and not to be 
compared to the former in precision ; but they are necessary to 
supply a deticiency when Capt* Kater was at a distance from his 
Inetruments, and could make no observation. 

On the 26th, between XJ. 20 and XI. oO I had three compa- 
rative observations, the best of whicli gave me the passage of 
V’^enus 3"' 55^ after the sun. The mean of two others being 
3 m 49 ^^ j consider the result as on the 25th, 23'^ 24'‘*. DifF. 
11. A. 3“^ 52\ 

The nearest second to be inferred from the Nautical Almanac 
for this time being 3"' 53'^ after the sun, it Is evident that no per- 
ceptible refraction occurred at (his time. 

From the observations of Capt. Kater, no retardation of the 
motion of \ enus can be })erceived in her progress toward the 
sun, as would occur from incr(?asing refraction ; and by compa- 
rison of her motion in the interval between his last observation 
and my own, with her change of place for the same inte rval 
given in the Nautical Almanac, theni seems no ground wliatever 
to suppose that her apparent position has been in the least 
affected by refraction through a solar atmosphere, although the 
distance at tlie time of Capt. Kater’s last observation was but 
65' 50'^ from the sun’s centre, and at the time of my (H^n only 
.53' 15". 

Although these distances appear small, 1 find that Venus lias 
bemi' seen at a still less distance; by Moiis. Vidal of Montpellier 
in On the 30th of May, he observed \ enus 3“' Hr after 

the sun, when their difference of declination was not more than 
1', so that her distance from the centre was about 46 minutes of 
space. Since his observations also accord with the calculated 
naces of Venus, tliey might have superseded the necessity of 
resh observations, if I had been duly aware of the inference to 
3e drawn from them. 

The same skilful observer lias also recorded an observation of 


* Conn, i\cf^ Terns. 1808, 
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Mnvcuvy on the ftlst orMarcli of the same year, ^vhen he was 
seen at al)oni 05' IVoiii tlie sun’s centre. 

If J were to describe the little telescope with which my obser- 
vations wore made, without takinji; due care to explain the 
precautions adopted, and tlie ^Tounds of their elHcacy, it might, 
perhaps, be scarcely credil)l(i, lluit witli an o1)ject glass less than 
Olio inch in aporturo, having a focal iongtli of only sevou inches, 
f could discern an object not to be seen by telescopes of four 
and live inches aperture. We know, however, that this small 
aperture is abundantly sufficient for viewing Venus at a distance 
tVom the sun ; and, since tlie principal obstruction to seeing her 
m arer (wlu u tlu^ atmosphere is edt ar), arise s (Vom the glare of 
false light upon tlie object-glass, the success of the observation 
dt p( lids entirely on having an elfectual screen for the whole 
objecl-glass, which is obviously I’ar more easy to accomplish ill 
the smalh r ledcscope. 

Since the screen which I employed was about six f(‘et distant 
from my ol/p^'t-olnss, a similar protection for an apm turc ol’fivc 
iiicln s would liav(‘ rcMjuired to be at the distance of thirty feet, 
to obviate ofpially tlie iiiterl’erence. of the sun’s liglit at the same 
juiriod ; hut this is a provision with whic^Ii regular observatories 
are noi funiislual Ibr the common purposes ol‘ astronomy. 

As I liopcj at smiie (uture time to avail mys(df of a larger 
ajiertnre !’or sucli oliservat ions, without the m^ecssity of mounting 
a, inoie distant screen, it may lie desirable tliat I should suggest 
to others tlie m(!:ins liy wliicli this may be eUecHiM.!, if'lluiy think 
ilic (piestiou of a solar atmosphere worthy of fiuthcr investi- 
gation. 

If an objeet -glass of (our inches aperture bo covered, so as to 
e\pos(‘ only a vertical slit, of its surtiice one ineli in width, the 
siufaci! of glass to lx* so used is about liv(? times as large as tlie 
civeuiar aptature one inch in diameter, and yet will b(‘ us com- 
pletely shaded by a vertical screen at any given distance : and 
an interval ot‘ only five feet might allow a star or planet to be 
snrii within a di'gree, of the sun’s disc. 

When llu‘ sun and planet have the same declination, the ver- 
tical ])osltion of the slit is iiKmifestiy the most advantageous that 
could be chosen on llie meridian ; but, for the [lurpose ol‘ seeing 
to tli(^ gr(?atest advantagi) when the line of the centns is inchned 
to tlu‘ horizon, it would l)o' rctinisili? to have the [)OW(n* of turning 
the slit and screen together at ri<ght angles to any line of direc- 
tion of the centres. 

Tlie only fixed star suniciently near to the ecliptic, and bright 
taiough to give any prospect of its b^ing seen near the sun, is 
Regulus, which passes between the 20th and 21st of August,, 
but 1 have not yc^t had au opportunity of ascertaining within 
what distance from the sun this star can be discerned. 

Tn the foregoing remarks, I have, perhaps, dwelt more upon . 
llie consideration of the solar atmosphere, than may seem neces- 
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sary to those who have considered the common ydumomcna 
observable in the occultations of Jupiter’s satellites by the body 
of the planet. Their approacli, instead of bqhig retarded by 
refraction, is regular, till they appear in actual contact ; showing 
that there is not that extent of atmosphere which Jupiter should 
attract to himself ihmi an infinitely divisible medium filling 
spacu*. 

Sinc(‘ the mass ol' Jupiler is full oOf) times that of the earth, 
the distance at wliicli his attraction is ecpial to gravity must be 
as v' dOU, or about 17‘() times the ( artlfs radius. And since his 
diameter is msuly eh'Veii tinu's gn aler than that of the earth, 

= l*b times liis own riidius will Ik* tlui distance from his 

centre, at which an atnujsph(‘r<‘ e(jiial to our own shf»uld occasion 
a reJVaction t^xeetaling oik' degrv e T* • the t'ourth satellite this 
distance would subtend an angle of vibou! 37 , so thaJ an. 
iiicvc^ase of density to times our eomnam atmosjiliere would 
be more tliau sutficient to reiuh'r the hmrtli satidlite visible to us 
when b(diind the c,entre of the and '.•onsecjmaillv t.v>niaki* 

it appear on both (or all) sidles at same t ime/ 

3die. space of about six iuiU‘s isi dejith, wnlna \vJm‘.h. lliis 
increase of deiisitv would take plaei*, aiaa riinu: to koMwe huvs 
of bav(.>mctrle pressure, would not subteud to our ye so nmch 
as l-dOtUli ofa s(.‘Cond, a (juantiiy not to be. ri^iarded in an esli-. 
mate, where so niiieli latitude has been allowed li.vr all imaginal)!(‘ 
sources of tn idr. 

jNow though, with referenda' to tin* solar aj mo.spluMxn some 
degrt'C of doubt may be. eiitertauied in conse(|ueii(‘{) ot‘ t.lie jios- 
sihle eHTccls of heat vvliich cannot b(; apju’ceialed, it is evident, 
that no error from tins (tan la* appreluuided in regard to 

Jupitc.-r ; and as this planet c(*rtaiuly has not tis diu* shaj’e ol* an 
inlinitel}" divisilile atmosphere, tin lnl!\^•.’^^al prevaleiuto of such 
a r\iediimi cannot be. maintainc'd ; whih , on the (‘ontrary, all tin- 
yihciiomena accord entirely with the supposition tliat the eartli’s 
atmospheixi is ol’ finite e\t(‘nl, limited by the weight of ultimaU* 
atoms of definite magnitude no kmger divisible \)y rt*pulsiou of 
their parts. 


Article IV. 

Ana/usis of ' Mien iclf/t imhj One /I r/.s e/’ Donhie liej)'action. 

‘ By IVl. Hose, of Berlin.^^ 

AmOxNG a great number of ditl’erent kinds of mica which Dr. 
Seebeek had examined with respect to their action on light, only a 


From OilberCs AnnaU, vol. v. 1822, 
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single one was foumd, which niiglit be properly considered as 
possessing only one axis of double refraction. It was met with 
at Berlin in a collection of Siberian minerals, without any notice 
of the place where' it had been found ; it is highly probable that 
it was IVoiu Siberia. The aualvsis of this singular mica gave 


Silica 42*01 

Peroxide ol* iron 4*f)3 

Alumina KrOo 

?vIuonesia 2.''3*07 

Potash T'o”) 

Fluor it; ucid 0U)<S 

M'.mounesr . 'iVace 


OMO 

t i-‘ oi'.ai !v:S> ii\ aiKtis th i rrr.iinlv n])on liie rliffi- 

euhv -li .''‘■j).!! ill!]*' iu\o |;»Wa>.n US to uscoitiiiu their 

OMO ^ »|iU 5 in!{\, inn'Ooos HraJ h;)ve hetai made list; or'dlldvd 

-i:I . ..oof-eO'jiiiU '.ii. Old i c.-m.w .lenc w lueil would p’ive ail f‘\'act 

• e oi*' ! 0. i- al ii- o‘ i >h Sve- aseei tauied in 1 he fdil()w mg; 
(UaOi.. ' ■ ‘oi* ‘ • it; t arerully placed into a «. nndihlo 

wc’! > e 'i'. ' O' au ii o 0 m^- lavei's, an<l heated red hot. 

j'le’ i' <•;: '■ < •' a ' ol^soivtd ,n mmialit' iveid, llui silica was 

, , - . a >'';U )"n, the havxtes 1)y sul[)huric a(‘id, alumina 

.nai o.d'v of‘ lo-n ro ammoma. I'ln^ ii(jnid wa^ evaporaltal ti> 
iir-a, and lie- iO.^ulunin alier haxing ix'eii ht^il (:d h.ing tmongll 
to.hojli/f all ll’*; sulphate and nnuiale of ammonia was tlis- 
so!v( d m wale], and ihv; >olulion \\a< mixed with ac(dat(' of 
s. l iielnpud sepaiaiod l>y iiitiatioii from llu' sulphate of 
har’^o,' w.i'^ i. \ a[B aa t < ( L aeal thr <ii\ v-^alt heattal ied~ho(.. VVat.t'r 
ptiin ed on it disstdv fd ilu- ( aiiioual!' ol p«Ua.sl), whieii, altm- eva- 
I ‘oral i' a i, w as heuttal red-i»oi , and wcidied. loi I ml her ea»iupa- 
j'ison, it was siilueated w it Iv mmiai le aeid, and its wtaght again 
ascerl ilia (1. in oi’der o* find lie* oiIm.'v t‘ompoiieiit. parts ot tins 
mica, 'he amdxsi'- was it pealed wnh earl>onale <al p</tash instead 
ol nitrate of barytes. Sili(*a uijs o'ntained by exaporalion to 
dryncss^in llie usual wax'. Al'iei liaung beeii heated, the parti- 
cles adln;red logedher; it was nol, tlu'rerortg perhadly pure 
silica, wliicli, whon In ad-d, forms an extremely fine powder. 

The licjnid which liad been filteia d from t he silica was tnniled 
with auiinonia, and the ]>recipilate lluu> ublaim^d boiled with 
caustic potasii. Tlie oxidi; of iron pvi'cipitaled was dissolved in 
muriatic acid, the solution neutrali/ed by animouia, and precipi- 
tated by succinate of ammonia, 'lliic al^imiua was jirecijiitated 
from its solution in caustic potash by muriatic acid, redissolved 
by an excess of it, and again preciyitated by carbonate of 
ammonia. The liquid which had been tillered from the precipi- 
Hieries, von, iv. s 
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tate by ammonia, and that which had been filtered from the 
succinate of iron were concentrated together by evaporation^ 
mixed with carbonate of potash in sufficient* quantity wso as to 
decompose all the salts of ammonia, and evaporated to dryness. 
The dry mass was dissolved in water, boiled, and the magnesia 
thus ol)tained separated by a filter. When, after having been 
heated to redness, it was rcdissolved in muriatic acid, some 
silica remained luidissolved, which is almost always the case 
in the analysis of minerals containing silica. Tlie manganese 
which the magnesia contained was so extremely small that it 
could not be se[)arated. 

The reason why the silica obtained by this method had aggUi^ 
tinated could only be that liuoric acid existed in the mica. The 
insoluble lri[)Ie compound of silica, fluoric acid, and potash, 
must have lemained with the pure silica, and muriatic acid could 
not completely decompose it. By heating it, it lost its fluoric 
acid, and the potash combining with the silica made it aggluti- 
nate. To find tlie liuoric acid, the analysis was repeated a third 
time, which I did in the same manner as Berzelius made use of 
in analyzing the topaz. 

This mica remaining unclianged both in external appearance 
and in weight, when exposed to a heat in which other varieties 
of mica that 1 had analyzed, had lost water and fluoric acid, I 
was surprised to find fluoric acid likewise in this kind. In a 
paper published two years ago, 1 ascertained to lie a property ol 
mica wdiicli contains mucli. fluoric acid, that it does not lose its 
metallic lustre and become dull, even in a very strong heat, 
wdiereas those wliich contain small traces ol* fluoric acid change, 
according to my former statement, their colour by ignition, but 
tliey keep their metallic lustre. This mica, however, contain-s 
more fluoric acid tliaii mica IVom I toe, which loses its lustre 
t'asily in a moderate heat ; while the same lieat has no effect 
u})on this mica. It is, therefore, no certain pToof of the presence 
of a greater (juaiitity of fluoric acid, that certain kinds of mica 
become dull in a moderate temperature. It seems as if fluoric 
acid (^scapes more easily from mica containing water, by which 
its appearance becomes dull. When the heat is increased, mica 
with one axis of double refraction also loses its lustre, and about 
two per cent of its weight, lu respect to the chemical composi* 
tion, this mica differs materially from those three kinds which 1 
formerly analyzed, and for which I gave a formula that answered 
for all three kinds which likewise agree in their action on light. 
But whether the potash really is in the form of trisilicate con* 
tained in the mineral Lam scarcely able to determine, the quan- 
tity of potash being difficult to ascertain exactly, and this sub- 
stance containing not much oxygen. This, however, is certain^ 
that oxide of iron and alumina are present, in the forar of sili- 
cates, in the mica with two axes of double refraction. 
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In the mica wiiJi one axis of double refraction which I 
analyzed, the 

Per cent, of oxygen. 


Silica contains 21*lo 

Oxide of iron 1*51 

Alumina 7*5 

Magnesia 10*05 

Votasli 1*2S 

Fluoric acid 0*5 


From ^vhich we may conclude, tliat tlie oxygen in all the bases 
together amounts to the quantity of oxygen in the silica, that 
the oxygen contained in the bases with three atoms of oxygen 
(peroxide of iron and alumina) together with that oi* tlie potash, 
are equal to that of the magnesia. It is, therefore, possible that 
this mica consists of the common mica with two axes of double 
refraction (or ot silicates of bases with three atoms of oxygen, 
combined with silicates of potash, like the mica of the tbrmer 
three analyses), and ol’mica composed ofsilicrates of bases with 
two atoms of oxygen, like magnesia, by which combination, the 
interesting elfect of tins mica upon light is probably produced. 

The kinds of mica with two axes of double refraction ditfer 
likewise by the elfect of acids upon them considerably from those 
with one axis. The i’onuer are altogether insoluble In the 
stronga^st acids, while the latter is -acted upon by acids, though 
with (lilHculty. 

M. Peschier, of (reueva, published a short time ago a [)a- 
per in which lui asserts, he has found in many diiferent kinds 
of mica a considerable (luaiitity of oxide of titanium, I ha\X‘ 
tried with the blowpipe', all the different species of mica which 
he mentions, without having been able to hnd the least trace of 
that metal in any one of them, though tlie oxide of titanium may 
with the greatest ease be discovered by this instrument. M. 
l^eschier heated the mica with nitrate of barytes, dissolved 
the healed mass in muriatic acid, supersaturated the solution 
with carl)onate of ammonia, and obtained the oxide of titanium 
from the thus remaining liephd, -after having passt^d it through a 
filter. It is, however, not possible to obtain oxide of titanium 
in this way, whicli, when dissolved in acids, is completely pre- 
cipitated by carbonate of ammonia. 


s 2 
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Article V. 

Adililioual llemarks on Dr. Thomson s Paper on the PJect of 

AfjHCons Vapour 0)1 the Specific Gracilij oj Gases. By Charles 

Sylvester^ Ksq. 

(To the T^ditor ot‘ the Anna/s of Philosophy.) 

DKAll SIR, Vania won., Anfi^. 15, 18^2^2. 

Cn my letter to you which appeared in the Aiinals for duly, 
re(ativ(? to Dr. Thomson’s paper on the subject of iiigh pressure 
steam, and the intluence of acpieous vaj)Our on the specilic gra- 
vity of gases, my remarks were ])rincipally direc^led ti> Dr. 
Idiomson’s observations upon high pressure steam. I also made 
some allusion to liis formula for correiTing the specilic gravity ol‘ 
gases IVom the pressure of aejueous vapour. Having siiice had 
a <*onvnrsaiion xvith Mr. Daltou, of Manchester, 1. have been 
induced to attend more minuttdy to that part of Dr. ThomsoiTs 
paper, and find that his formula will only be corn et when the 
experim.ent is made at 212''^ for aqiu^ous vapour, or th(‘. boiling 
point ol'the substance iVom which the vapour is deriv('d. At any 
temperature above or bvdow that ])oiut, tluAormula given liy Dr. 
Thomson will I'ail. .My object in this cojuinmiicut ion is to give 
a formula wliich, I ladieve, will give the tine result at all teui- 
peralui es. 

l,et. . a eoluinn of mercury (‘qual to tlie pressure of the 
utiiiospherc ; /' = a column of mercury which a volume oftmy 
c<mdensil)le va[)Our will su|)[)ort, unmixed with any ot.lu'r elasti(‘ 
tluid, and at any givcm t(unperatun‘ ; S ^ ihespeeitie. giavity of 
ifu' gas uruh r examination ; e the specilic gravity of the 
vapour under the j)ressure B; .wul K — the lesulting s])eeifie, 
gravity. Then if we supj)ose the gas and the vapour to lx; in 
separate^ ecpial volunu s, and at the ttnnpt'rature of tile boiling 
point of the liipiid producing the vapour, these volumes after 
inixturtt will he 1 + 1 — 2, the general exqiression luiing I + 

which when /’ =:= 1\ will be 1 + 1 = 2. From the expression 
V + — othe resulting volume, we have tlie following etpiat.ion 

lo hnd ll the resulting specific gravity ^l + ll = S + 

^ when — P . li = each of the vo- 

lumes etpial 1, I am, yours truly, 

0 . Sylvester. 
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Article VI. 


On Logarithmic and Circular Series. By Mr. James Adams 

(To the Editor of the Annals of Philosoplnj.) 

•SIR, StouehousCy item' Phjmonih,^ 27 ^ 1 S 22 * 

Thk insertion of the followin'^ series, &,c. in tlie Annals of 
Philosophy, wiien yon have a convenient opportunity, will oblige 

Your humble servant, 

James Adams. 


,‘t U* t :> M 


■ isLc. and 

- 4 - ..J J^y jtqIj, 


= / « = 


From the nature of logarithms, we liavc 
loo\ (I 4- u) zzz H ~ — -- -{- -- — ^Lc. and 

log*. ( 1 + == * — , r -4- V- ^c. Hv sub- 

^ \ n) u ‘2 m- ,t u* -t iy u' 

traction, / (I +?/) — / j = I = I u = 

I *E ' ' 

•v »*✓ 

(» “ 1) - i ~ (« - (1) 

P>y diU’crfiitlatiiig equation (1), we liave 

1 = (I + i) - (,r + ^,) + («■ + ij - 

d'lien by De Moivre’s tlieoreia for umltipb; arcs^ we have 
j — cos. If — cos. 2 // 4- cos. ;] ft — co.s. d if + cos. o fl — 


'4* fi ^ 

I J 

If 

•v »*✓ 


l?y addition / (1 -|- /O + / p -p j ( 1 /O + - j 

, t'g'r = / (,, + I + 2) = lo.-. 2 (« + ' ) + r = 

{"+'.)-{ ("’ + ;.) + 3 ("' + 1) - 


. , / (1 -r COS . w ) E I 2 

rroni whence wc have — 


cos. tf \ (‘OS. 2 u 


+ cos. 3 u — 2, cos. 4 If + &c. liy diHcreiitiatlng lliis last 

equation, we liave “ tan. u ~ 2 (sin. u — - sin. 2 u 

+ sin. 3 // — sin. 4 // + &.c.) (3) 

By diHeronUating ecjuatioii (3), we get stx. ' I n — 4 (cos. fi 

— 2 cos. 2 u 4' 3 cos. 3 k — 4 cos. ^ u 4- t^c.) (4) 

Perhaps the following sim|.>lc method relative to niultij>l(‘ arcs 
may not be unacceptable to the young analyst. Py divisiou 
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* ^ 

, =1 — « + — 7<’ + &c. : and = - — 

1 + U ‘ ’ U + l u 

- + — &.C, Subtract the second of these equa- 

14* 11» ^ 


tions from the first, and we ‘•et 0 = 1 — -f- 

— + &c. ; ])y transposition and dividing by 2, we 


U r - 

U 


— + — 

M* . W * 


d- 


have.^ = -^- ^ / +Scc. Then by 

De Moivrc’s tlieoreni, J = cos. u — cos. 2 u 4- cos. 3 u — cos. 

4 u + cos. o a — &c (o) 

The sauic as ct^uation (2), but independent of logaritlmis or dif- 
ferentiation. 


In like manner, 


t= 1 + « + + w’ + > 1 * + &c. And 


Sec. Subtract the second of 


1 

U + 1 U irl 

these equations from the iirst, inmsposo aiul cllviilc l)y '2, we 


shall then have . 

Tho.rei’oro ! = 

+ &c.) 


^ 1 

n — 


1 


-j- 


+ . 


+ 


I 

"* + &c. 


(cos. ■// + cos. 2 II + cos. II -j- cos. 4 ?/ 

(h) 


By taking the successive diifercntial coefficients of equation 
(5), we liavc 

0 == — sin. // + 2 sin. 2 ii — 4 sin. 3 ii -i- 4 sin. 4 ?/ — &c. 

0 = + sin. ii — 2' sin. 2 // + i’ sin. 3 it — 4' sin. 4 » + See. 

0 = — sin. II q- 2’ sin. 2 ii — b sin. 3 ii + 4 ' sin. 4 ii — ticc. 

0 = + sin. II — 2’^sin. 2/7 + 3" sin. 3 ii — 4" sin. 4 // + &c. 

0 = sin. II — 2'^““' sin. 2 ii 3 '”-' sin. 3 ii — 4 ^"-' 4 // 

+ &c .. (7) 

And 

0 = — cos. II + 2- cos. 2/7 — 3- cos. 3 11 + 4- cos. 4 // — Svc. 
0 = + cos. a — 2^ cos. 2 u + 3* cos. 3 // — 4* cos. 4 n + &c. 

0 = — cos, II + 2*^ cos. 2 77 — 3'’ cos. '■-} II + 4'' cos. 4 // — &.C. 

0 = + cos. 77 — 2^^ COS. 2 II + 3'^ COS. 3 11 — 4** cos. 4 u + See. 


Os=cos. It — 2'" cos. 2 77 + 3”' cos, 3 77 — 4'*" cos.4/7 + &c.. .. (S) 

We shall have from equation (7), when 11 = DO”, 

()=-!+ - /i + 7 - 9 + See. 

0 = + 1 ~ 3* + r>' — 7' + 9' — &.C. 

0 = - 1 + 3‘ - 5' + 7^ - 9^ + See. 

0 = + 1 - 3’ + A’ — 77 + 97 - &c. 
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0 == 1 ~ + 5— ‘ - + &c (9) 

And from equation (8), when u = 0"^. 

0 = ■— 1 + 2“ — 3“ 4- 4' — ,'y- + ?vc* 

0 = + 1 ~ 2^ + 3^ -- 4^ + 5' - &c. 

0 = — 1 4- 2® — 3« + 4'^ — o'’ + &c. 

0 = + 1 ^ 2« + 3" - 4" + 5^ - &c. 

0 = 1 — 2" " + 3" 4" ” + 5" " (10) 


Aiirfci.E VI L 

Jlc^ults oj' Ohsereaf in/)s on /he ex/raordinanf Depression of the 
liaroniete.t\ irhich look Idffcc on I he "loth of December^ 1821, 
iiy l^rof. linuides, ol’ Jh e^slnu. 

(To the Ivlilor of the Annals of D hi losopht(l) 

SIR, 

The exlniordiivary do])r('ssion of the mercury in the barouieter 
'whicli was obst TNcid in fjiohnid, France, and Oevmany, on the 
2oUi of Dec. 1«S21, has attracted iliti attention of naturai philo- 
sophers in each ot‘ those countries ; and I presume, tlierefore^ 
^.hat it uiil lic‘ found very interestiiio* to know what was the state 
of the l)aronietrr, and at what j»lace it was lowest, ike. io>r the 
purpose ordec'idinc' tluise f[ueslious, 1. have brought together all 
the observaiioiis wlfn^h I have been able to jirocun*; and I have 
been tort unate eJiough to ol)taiii siifhcient niaterials for giving a. 
complete table of what has betm observed respecting this subject 
on tlH‘ t \ »iit ineiit. 

The i>a)onieter was lower at Dieppe and at Runlogne than it 
was in any other pari ol'tlie C’ontinent. It will lx* \crv interest- 
iiig lo liave the observations made in F.ngland, and 1 ho))e that 
the o!)ser'veis there will have the goodness to publish in the 
jt^uDiids, with the ubnost accuracy, Hrst, the time when llie least 
eh'vation of the barometer was oi>served ; secondly, that height 
itsrdf; and, tlfndly, the mean altitude.^" We should then J)c 
in iiscerlain at what place the barometer was lowest ; and 
we should scai w hether it was found lower in England than ou 
the coast (jf tlie channel. 

I have met with some observations in the Faiglish journals 
which give the time and tlie height *^ery accurately, but thn 
greater number of them do not mention the time of the iowc^st 
state of the barometer; nor even do lliey inform ns whether the 

^ T h urniils whifli we receive regularly are the Annuh of PlAl rnyphy^ ti c Phi’o- 
3Iuga/ine, and the Kdinburgli l*iiilo>(»phicaI .Jourral. 
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instrument was observed with precision at^the moment of its 
jjreatest descent, although tins is necessary in order to obtain 
correct results. 

The observations of which 1 here communicate the results 
were all made on the Continent ; I have not noticed those which 
have been made in England, because there are not sufficient 
details of them for the formation of a table of what has taken 
place there; 1 hope, however, that 1 shall be able to give the 
results of the English observations at another opportunity. 


Ohserraf tints for dcfertfiittittg /he Time at ichich I he Baroatclc) 
nas loirest in dilfereut Batts of the Cotiiinettl. 

At La CJuipelle, near Dieppe, the minitnum was observed by 
M. Breante at in the morning. 

At Troyes, at 

At Viviers, in the soutli of France, by M. Fltiugergues, at 
At Boulogne Sur Mer, by iM. tjiambant, at 6*' 1/. 

At Triers, at 

At St, Gallen, in Swisserlaiid, by M. IMeyer, before 
At Regensburg, by M. Heinrich, at 7‘‘, 

At Strasburg, by M, Herrenschneidern, at7‘^ 

At Middleburg and at Utrecht, at 9'* 30', 

At Padua, nearly at the same time. 

At Prague, by M. Hnllasohka, at 10^\ 

At Scliw elm, near FLlberh ld, on the Lower Rhine, hy M. Cas- 
tringius, at P' at noon. 

At Hanover and Cottingen, bv MM. Taithmer and Harding, 
at 12\ 

At Gotlia, .lena, Halle, and l.f'ipsic, according to the obs(,Tva- 
tioiis of MM. Kries, Posselt, \\ inkltu', and. Scliiiiicdel, at 12‘' 
or V\ 

At Altona, by IM, Scliurnacher, at 2*' 38'. 

At Breslau, and at s(*veral other places in Silesia, at 2'' or iV" 
in the afternoon. 

At (h'acovv, hy M. Markiewio/, at 3‘‘. 

At Apenrade and Fredericksvark in Demnnrk, at 5*' or 
At Dantzic, hy M. Kleefeld, at 9‘‘ or 10‘‘ in the evening. 

At Abo, in Finland, on the 26th of Dec. in the morning. 

At Dorpat, in the same day, at noon. 

At Petersburg, in the evening of the 2()th, and in the muin- 
ing of the following day. 

We may conclude wdth suthclent certainty from tlu3 above 
statement, that if w e imagine a line draw n through those places 
where the barometer was at the minimum at the same moment, 
that line passed, on the 26lh of December, 

At 3 in the morning, through Dieppe, Troyes, and Viviers. 
Before 5, througli Svvisserland. 

At 5, through Boulogne and Triers. 
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At 7 throuffh'Strasburg, Regensburg, and Padua. 

At or 10 through Middlcburg, Utrecht, and Prague. 

At iroJ l It nol, through Elberfeld, Hanover, Gotha, arrd 

’'TrS or 3, through Altoua, Ikeateu, and Cracow. 

At .5 or 6, through Denmark. 

r.hc through Aho,h> the n,or,u„g. 

Dorpat arnouu ; and I-oteraburg, n. the evening. 


lleiifhl oflltc lioroiiu 


■ler<d the Monieiil of ils irretilesi Depression. 


Time ot the itowest Descent. 


Vlaees 




P .P 


aj o 


Dee. 

r*cfore 5'*. 

At .V' in tUo punning. 

Ai 'I*' in tin- morning. 

10'' m tliemorniiHVi 

! 

I 

At or I’' at noon. 


At in the ut'tcrnnon. 


At 5’' or G'n 


At or 1 Oil. 

l>cc.‘-^G, In tlio morning. 

At noon. 

In the* evening. 


Troyes. 

Viviers. 

St. (iallcn. ^ 

/urietl. I 

Houlognc. j 

Ihiris. j 

Triers. | 

Strusburg. 

Regensburg. 

Patina. 

.MithUeburg. 

Zwanenbnrg- 

Nurenburg. 

Prague. 

Klberfeltl. 

JMiiulen. 

Hanover. 

' (Jottiiigcn. 
Reipsie. 
i f otha. 

Altona. 

. rjaner. 

.2 NWaUlenburg. 
M ARreslau. 

( lieobsehuz. 
(Cracow. 
Apenradc. 
Fret\criksvark. 

C’liristiania* 

•Uantzic. 

vVbo. 

Dorpat. 

Petersburg. 


^27 n 

•28 '03 
!2G'51 
^27 -a 1 
‘27*91 
‘2S*8:J 
‘2m-"24 
‘2H-IH 
27 

28-90 
28-05 
28 '0.5 
27 -bS 
2S-0() 
27 GO 
28'.^^,^ 
28-:{1 


1*95 
PRi 
Pl7 
1*21 
I 22 
2-00 
I 15 
l-H) 

1 19 
liT 
()-95 
1*8 2 
1*79 
l :i { 

1 • 1 5 
I 51 
; I'.il 
1-15 


27 99 ; 

1-70 

28*‘28 ! 

1 -.‘M 

27-55 1 

1 -29 

2H-:n 

1-51 

28-24 

1-15 

27-29 ; 

1 * 1 0 

28-42 ‘ 

* P2l 

27 -92 ! 

i 1 i 1 

28-08 

' 1 • n 

28-81 

1 

28':i9 

' I'OO 

28-60 

i l-OO 

28'71 

; 1-89 

29*01 

i 1-24 

28-87 

; 0-97 

29-81 

0*59 
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[It is to be understood of course that the barotneter at Dieppe 
and Boulogne was lower with respect to its medium elevation at 
those places than any where else on the Continent : the greatest 
absolute depression appears to have been at St. Gallen, where^ 
on tlie25th of December, the mercury stood at 2()'51 ; its mean 
height there being only 27*7 1, as appears from the table. — Ed.'\ 


Article VIII. 

Obsereatioiis upon the Puhis Autimoniulis of the Loudon Phar~ 
juacopaia. By Richard Flullips, FRS. L. and K. &c. 

1 N a work published two years ago l)y Dr. Rlliotson, contain- 
ing the results of his experience in regard to prussic acid, he 
has related several examples of tin; exhibition of large doses 
of the pulvis antimonialis witli little or no sensible elfect. The 
quantity coniuionly prescribed is a few grains ; 10 are st!ldoni 
ventured upon; he found however, that Ironi 90 to K.'O grains 
might be given every 24 hours with jrerhset safety, and scarely 
any sensible elfect. 

He was led to exhibit these, largo doses on reading a paper in 
the first volume of the Dublin Hospital lle))Orts, by Dr. Cheyno, 
who states that James’s Powder is highly ellicacious in removing 
the a]»oplectic diathesis, if given in graduallv increasecl doses 
tdl some effect lakes place upon ilie stomach, bowels, or 
skill. Ill endeavouring to produce some sensible elfect with the 
|)ulvis antimonialis of the laondon Pharmacopoeia, Dr. Elliotson 
found himself obliged to au<^'ment the dose up to 80, 90, 100, 
ijjraiiis, and even more, lie extended his trials to lieadache, 
pal^y, c))ile])sy, and other cases, atteiuled, if nut liy the* apo- 
plectic diathesis, by fulne.ss of blood in tluB head.' i may re- 
mark by the way, that he was not aware of any sin;rle patient 
receiving* beiieht from the medicine. 

As an ilhisiration, I will (‘opy one cai^o that occurred in an out- 
patient of St. Thomas’s ilosjiital. 

Auo'. 1819. — Georf^e Herring, aged 28. Ill four years. 

Ratlier short ; extremely strong liuilt; plethoric; head particu- 
larly large at the back part. Complains of violent pain running 
from the forehead through the ht^ad. lias liad anaphrodisia for 
a twelve month, though he was formerly in the opposite extreine. 
Venesection, cujiping, blisters, have been used in vain. 

Let liiin take pulv. antini.^gr. v. three times a day for three 
days ; then gr. x. three times a day for three days ; and finally, 
gr. XV. three times a day. 

Sept. 4. — No better. Let him take gr. xv. three times a day 
for three days ; then gr. xx. three times a day. 
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Sept. 18. — No better : has had no medicine for seven days. 
Let him take gr. xxv. for three days ; then gr. xxx. three times 
a day. 

Sept. 25. — No better. Yesterday he took once gr. xxx ; once 
gr. xl ; and once gr.l ; and this morning, gr. lx. Let him take 
gr. xl. three times a day for three days ; then gr. I three times a 
day. 

Oct. 2. — No better. Let him take gr. lx three limes a day 
for three days ; then gr. ixx three times a day. 

Oct. 9. — No lietter. Let him take gr. xc three times a day 
for three days ; tlien gr. c. 

Oct. 16‘. — No better. For tlie///*5/ time lie complains of occa- 
sional nausea. Let him take gr. cx three times a day. 

Oct. 23. — Lctluni take gr. exx twice a day. 

Oct. 30. — Much better. Let him take gr. cxv three times a 
day. 

Nov. 6, — Worse again; sometimes feels a litth' nausea. 

The man, I uiulersfand, was seen sometime afterwards not at 
all improved. 

Ill extraordinary conditions of the system, it is well known 
that persons are little susci^ptible of oniinary impressions. Dr. 
fUliotson relates an cxamplt; of insanity in wliicli the patient took 
SO or [K) grains of calomel night after night with uo more effect 
tlian would have been produced on a person in liealth by a 
very tew grains ; and an instance of s|)asmodic asthma, in which 
a young liuly not in the habit of taking opium, re()uired above 
two tvible spooiilids of laudanum to dissijiate the paroxysm. 
"!1 hi inertness of antimoniul powder cannot, however be thus ex- 
piitined, l.u cause Dr. J^lliotson observed that similar (h)ses were 
just as well borne by poisons litth? out of health; lor instance, 
by those alFocted with eulaiaa ms diseases. The ignorant are not 
contented with being cur(‘(l by external applications, but are 
always urgent to take souu‘ inU rnal medicine, and to several so 
ei’ cumstanced he administf'red tin* antiimmial jiowder in rloses 
ofbO grains, three times day, and witliout any (‘Meet. 

3die magnitudt^ of the doses precludes all probability of the 
power of the medicine being lost by haliit, and in tlie very case 
1 have transcribed, we see the dose was once increased in 24 
lioiirs from 30 to 00 grains ; and on another occasion, at once, 
from 70 to 90 grains, witliont any sensible effect. Dr. Fllibtsoa 
has furnished me with a case where the dose w'as at first so 
large, augmented so rapidly, and the patient’s indisposition 
was so triHiiig, that nothing but the inertness of the preparation 
will account for the fa(‘t . , 

A footman in his family, aged 21 years, was seized Feb. 21, 
1821, with the common symptoms^ of catarrh. He w^as ordered 
10 grains of antinionial power at bed time. 

Feb. 22. — No effect : ordered gr. xxx immediately. In the 
evening, there had been no effect : ordered gr. lx. 
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Feb. 23. — No efFcct ; ordered gr. xc immediately. In the 
evening ^ an hour after taking the 90 grains, he vomited three 
times a large quantity of green bile. 

He has not vomited nor felt sick since. 

The bowels have been relieved once in the course of the day. 
As the stomach had been excited. Dr. Elliotsoii was desirous of 
learning whether a smaller dose would now produce nausea or 
vomiting, and he accordingly ordered the man gr. lx at bed time. 
Feb. 24. — No effect whatever. 

1 must add that the medicine \vas procured for different 

g atients from different shops, and that which was employed at 
t. Thomas’s Hospital was supplied by Mr. Battley, of Fore- 
street ; and some indeed was manufactured by him very care- 
fully on purpose. 

The facts which f have? now mentioned are completely at 
variance with the opinions entertained by physicians of the 
highest character; 1 need only mention Dr. i)uncaii, who ob- 
serves, the oxide of antimony with phospliate of lime, howso- 
ever prepared, is one of the best antimonials we possess. It is 
given as a diaphoretic in febrile diseases in doses of from three 
to eiglit grains repeated every third or fourth hour. In larger 
cpiantitiojs, it operates as a purgative or emetic.” 

With this contradictory evidence in tlie subject, It appeared 
to me to be extremely desirabh* to examim^ more particularly into 
the nature of the oxide which (uilms info the ( ompositiou of the 
antimonial powder. For after the well established fact th;it 
peroxide of antimony is nearly or totally inert, it apjiears to me 
that if proof could ha obtained that the oxide of antimony 
is in this state, the deficiency (»f powTU' in tln^ pulvis antiiuo- 
nialis would be accounted I'or, at least in the cases mentioiu^d 
by Dr. I^lliotson, and although jiarticular instances might occur 
of its proving extremely active, that eircmnstanci^ would, I con- 
ceive, show^ that the ])reparatiou is worse than* useless, be- 
cause imcertain. 

The Philosophical Transactions for 1801 contain a pajicu' by 
Mr. Clienevix on this substance ; and lu; lias judieiously ob- 
served, that every oxide of antimony with which we are 
acquainted is volatile? at a liigh degree of heat: it would, there- 
fore, be liazardous to assert, that it is possible to preserve always 
the same proportion of antimony, whatevt?r care may be em- 
ployed in directing the ojieraticn ; and a dissimilarity in the che- 
mical result must necc’ssarily be attended with uncertainty in the 
medical application.” 

Dr. i^earson, who first analyzed James’s I^owder, of which tlie 
pulvis antimonialis is a jirotVssed imitation, a|)pears to have con- 
sidered these compounds as a trifile salt, or a real ternary com- 
bination of phosphoric acid, lime, and oxide of antimony ; 
whereas Mr. Chenevix considers the pulvis antimonialis as a 
mere mixture of the metallic oxide vvitli the bone earth ; for 
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reasons which I ♦shall presently mention, I confess I am en- 
tirely of the latter opinion. 

In order to investigate the cliemical nature of the pulvis anti- 
monialis, I procured some at Apothecaries’ Hall : into a retort 
containing (> ounces of strong muriatic acid, I pvit lOOO grains 
of the ])ovvder and boiled the mixture for some liours.the muria- 
tic acid wlncli distilled, being returned into the retort. A lar^m 
proportion of the powder remained luulissolved by the acid, and 
when the solution had "become clear, some of it was poured into 
water, but no precipitation whatever occurred. 

As the (piantity of muriatic acid employed was large, it may 
be supposed that the excess ()f it prevented th(j pn^cipitatiou of 
any <^>\i(le ‘)r antimony that might have been dissolved; to ob- 
viat(‘ this objec'tion, J decomposed the muriatic solution by car- 
l)(jnat(^ of soda, and j)ut tlie ]>ie<‘ipitate upon a Hlter; whilst 
moisi, strong muriatic acid was [)oured upon it, and a solution 
with 1)ut little excess of ac id was itjunediat ely obtained. I. mix- 
ed 20 measures (d ‘waler with oiu' measure o( this soluti<ui, f)ut 
no j)reeipitat K.ui t<>olv place, nor did Ou! substapient a<ldition of 
a. uiuc^ larg(‘r (|uantity of water produce any etleM't; furthe r to 
rtanov(' any obj('(‘lioii as to tile action ofth(^ nnirialic. acid iu 
pi< \<'nting that oi the wa(<'r, 1 made the loliowing com[rarativc 
experinu nt: to one measure' of stroma; muriatic acid, I added 
l-MOth (»f its v olume oi' a solution of niunalo of antimony, and 
one nu.'asnri' ol tin.' al)i>ve destuabed sol ut ion ; wlu'n l2 mea- 
sures of water W('re put to this mixture, t)\ide of antimony was 
readily thrown rlow n, not w itlistanding tlu' great ('xct'ss »)f acid. 

^AltluMigh these experiments siitisfu d me that no ox of ant i- 
rnony had been dissolved by tin.' mnriat ie acid, and tliat it had 
Oiki li up tile plios]>hate of lime oniv, I submitted tluj muriatic 
solution to eclditiiural examin;',! ion, ft i> wdl known that pro- 
toxide o(‘ ant imoiiy, when in a stale of loose aggrc'gat ion, is rea- 
dily di'>soU(;d by ])ola<ln so that if tlio inuriali! of the metal tie 
drop[)ed info a. solution of the' ahadi, the oxide tit first pi'ecipi- 
(eted fjoin tlie tieid is i iume< liaiely redissolv ('<.1 !yy tlie poltisli : 
i.itc muriat ic solutii^n <d)tained was then tont tulded to a solution 
of potash, ]>recii)itation unmediatedy took plact', but no excess of 
potash was capable ot‘ redissolving it, for when it wiis saturated 
with muriatii^ acid, no deposition took places ; it is, therefore, 
(wident that no oxidi) of antimony had been dissuh ed. 

As llieii the muriatic solution contaiiu'd merely phosphate of 
lime, it remained to (examine, the insoluble rt'siduuin ; 1 lunl no 
doubt from its resisting the action of the muriatic acid, that it 
was entirely peroxide of antimony ; it is, how ever, possible that 
it might be, as already alluded to, lrii)le compound of phos- 
phoric acid, lime, and oxide of antimony, the latter being inso- 
luble on account of its state of co^nbination. 

To determine this point, I mixed the insoluble residuum with 
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carbonaceous matter, and subjected it to a red, heat ; when cool, 
I found that it was readily dissolved by muriatic acid without 
the assistance of heat, and that water threw down a copious 
white precipitate, which was evidently siihmuriate of protoxide 
of antimony. After filtration, I added ammonia to the solution, 
but it occasioned the precipitation of“ a little peroxide of iron 
only. It appears then the residuum was merely oxide of anti- 
mony in the highest state of oxidation ; for if it had contained 
any phosphate of lime in combination, it would have been dis- 
solved with the protoxide of antimony, and precipitated by 
ammonia after the separation of the oxide by water. 

For the purpose of determining the quantities of the peroxide 
of antimony and jdiosphate of lime contained in tlie pulvis anti- 
monialis from Apothecaries’ llall, 200 grains were boiled for a 
long time in about three ounces of strong muriatic acid : 70 grs. 
of peroxide of antimony wore left undissolvcd, and consequently 
the powder consists of 


Peroxide of antimony 35 

Phosphate of lime 05 


100 

I now procured some antimonial powder from another source, 
but of respectability equal to that above-mentioned ; 1 could dis- 
cover no difference in their appe arance, but it was Iniavier than 
that from the Hall in the proportion of about 100 to 35. With 
this powder, 1 repeated experiments similar to thos(; just detailed, 
and with similar results : it was a more mixture of ptToxide of 
antimony and phosphate of lime, containing, however, rather 
more of the oxide. It consisted of 


Peroxide ofantimouy 33 

Phosphate of lime i . . . ()2 


100 

The experiments now detailed will, I think, sufficiently account 
for the inertness of the pulvis antimonialis ; it can only be 
regarded as a mixture of phosphate of lime with the old diapho- 
retic antimony, a preparation ol’anlimouy now quite out of use on 
account of its deficiency of ))ower, and which is not likely to 
be increased by admixture with phosphate of lime. 

That the antimony should be thus converted into peroxide 
will be readily conceived, when it is remembered how slowly 
metallic sulphurets part with the last portions of sulphur, and 
animal matter with all the carbon it contains. 

M. Chenevix has proposed to precipitate together protoxide 
of antimony and phosphate of lime ; and provided a mixture of 
protoxide of antimony and phosphate of lime possessed any effi- 
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cacv which does not equally belong to oxide of antimony mixed 
with any other inert substance, bis process is unquestionably a 
(rood one. It is, however, worthy of the consideration ot medical 
men whether tartarized antimony in small doses may not be 
advanta(veously substituted for every other antunonial prepara- 
tion. It possesses the great advantages of being readily pro 
e.ured of certain and uniform power. 


Artici.e IX. 

,hro»«t of !/„■ Pri, „■!,,«/ am, cun «/' the EaM, .md 
Mcln/lic Oxides Injorc the Ji/oicpipe- ' 

n AM not aware thai the clraracters of the cartlis and luetaUic 
.V les before the blowpipe l.ave any where been so minutely 
.n 'mciiratclv eivon ai by Mr. C'aiklron in Ins translation of 
Berzelius on the Use of the Blowpipe, &c. On this account, I 
juiv.' iiow copied Ihoni from that work, without any other al era- 
lion than that of divesting (hem ot their synoptical torm.-Ld.] 


A:n.HCv.,cnov.-O.F. 


U. r. rinhinni: Fluwr. parts; rt/itfU 
' v''r''‘v;/',w/r I’l. /'Vto/o*;/,-- mulrrihc Column 

' ra, <!/■ ^ ^ snnnori h ( '/onronL P. K. Cli'/'ina Foif. P. /V(/- 

the Suit, >»<rsU, Ihrjird Columu .-«///, ,m,t hubnla all ilwfi: 

eonUmied Ui.\hc Spaa U aminrhvmh. 


ai-ox>- 'on 


Assav. 


I till > 

U'i iraU 

. . . . 1 

1 at bouuic 



; 

Uiplfoit'. ... 


Curhoudtc . . . 

' 

Carhoiiotc . . . • • 


[Magnesia. 


Alumina. . 


iJlucina . . . 


yttria... . 



Plat IV A. 


Infusible 

Bubbles up and fuses 
Fuses reaaily a clear glass 
'tn:llllel-^vhitc on cooling 
Infusible 
Like baryta 

Fuses with moderate beat at the: 
'surface, great brilliancy; 

Strong R. F. red ; becomes alkaline 
I No change 

,1 Becomes caustic and alkaline , 
emits brilliant white light 
No change 
No change 

No change * 

No change 


C/lAllCOAL. 


Infusible 
Is absorbed 

Becomes caustic, and is absorbed 
Infusible 


No change 
No change 
No change 
No diaiigc 


. Mr. ChDW. “““ 

k) the E*aixiin»tion of Minerals ; by J. J . Berzelius. 
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Principal Characters of the Earths and 


[Oct, 


Assay. 


Hkated alone on 


Platinm. 


Charcoal. 


Zirconia Infusible: emits intense light Infusible; emits intense light 

Silica No change No change 

Molybdic acid F. fumes and fuses; browm-yellow Fuses, and is absorbed, and partly 

jon cooling; in K. F. blue; intense reduced 
jheat, brown 

Tungstic acid ... R. F. blackens, but not reduced The same 

Oxide of chrome. No cliangc The same 

Antimony Fuses readily ; white fumes, which 

condense into pearly crystal 

Oxhh'of untimony .! Fuses readily, and Miblimes, in Fuses readily, and reduces: co* 

jWlute fumes ; prrctpitnicd o.vhlr. lours the flame greenish 
jburns like tinder into antimonious| 
jacid 

Anihnnmoint acid . , Does not fuse, nor reduce ; givts 

i briglit light 

Autunonic avid M'hitens ; is changed to antimo* 

nious acid 

Oxide of tellurium. . . . F. fuses and fumes I'liscs, eftervcsccs, and reduees 

Oxide of eoliimhium. . No change 'I’lie same 

Oxide of titaniuni No change 'J’lie sione 

Oxides of uranium Peroxide becomes protoxide; 

blackens, Inu does not fuse 

Oxides of cerium Protoxide h( : jjcroxule Pen)xide does not alter 

Oxide of manganese. . . Not fused; becomes brown iu a 


strong heat 

Oxide of zinc I Vellow while hot; white wlien 

’cold; floes not fuse, hnt gives out 
’great light when very hot, ami white 
|timies, which condense like wo»)l 


Oxide of cadmium. F, no ehanu > Sof)n dissi]>ates; leaves a red or 

iorange-yellow powder on the char-. 
jc<»al 

Oxide of iron O. F. no change 1 K. F. I)lackens and hccotvies mag- 

luetic 

Oxide of cobalt No change I Tlie same 

Oxide of nickel No change 'i’he same 

Rhmuth Plies off ii^ fumes, and leaves A 

jmark with reil, or oratige edges, 
jvvliich may *he dissipated in K. F. 
iwithont gi\ ing colour tc'. the Manic 

Oxulc ofhisnuifh .... F. fuse^i readily, iuass dark-brown, j Inslaiulv reduced 
[yellowish on coiding. In very intense 
jlieat reduees, and ])erforatcs the foil 

Oxides of tin j Pnuoxide takes lire, ami burns K. F, peroxide does m)t fuse, hut, 

like tinder into peroxide reduces in a strong jirolonged heat 

Oxide of lead 3Iinium becomes black while hot ;j Orange glass reduces into a glo- 

at incipient rediuss, changes to ycl-jbule of lead 
jlow oxide, fusible into orange-colour-} 

|ed glass. 

Oxide of copper. O. F. black globule ; flows over 


the charcoal ; under surface reduces 
R. F. reduces ; with strong heat 
;ives a bead of metal 

Mercury 

Oxide of silver .... Instantly reduced Instantly reduced 

Gold 

Platina 

Iridium 

Rhodium 

Palladii.m 
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Ass.vY* 

Alkalies 

liaryta * 

IftiJrnlc 

Curhotmte 

Stronlita. . . . 

ifijSrult' . . 

( '<>; lofi'ilc 

1 lionutc . 

'‘1,’ jjv.i'sia 

Al' ’ a?i:‘ 

> 

/i V-.' 

tioi yi 


‘ (»{' diroiia*. 


Am iiiiOJiy 


IIeatkd with Fluxks. 

Soda. Bouax. ISalt ovPiiosrjioRrs^ 


P'use, and are ah- 
• I ^ sorbed by the ehurct>al 

,| No action on causticj 
strontita 

- parts, fuses into a ^ 
lelear glass, l)uconK-s milky I 
on cooling: iii strong" 
iieat, bubbles, and ab- 
sor])ed by the charcoal 
i ) . , . ( lear 

ISo sensihk- .'joantity j^j 


Fuse readily "withj ' 
effervescence into a ( 
clear glass, which hc-jf 
conies opaque by FI ^ 


As with borax, but 
foam and intamesce> 
end in a clear glass 


Ivikc baryta 


'la.ss ; opacjuel 


iliNSob'c'd 


No actioii 


Fuses in large «pian- 
jtity ; clear glass 
cfterves-i Fuses with efferves-^ 


Savelis up; t'ornis 
iiit'usibh* < onipoum! 
No action 

I 

liike ghuina 
■^iniilar to gluclna 


Fuses with ])risk offer. Fii-scs very slowly 
veseence ; clear glasN Ipcnuam ntly eJear glass 
F. efferviM-esJ F- M 

d(’ar glass; becomes I'- 
nnlkv on cooling. 


Fuses witli 

ccnce; with more car-|ceiue 
bonate clear glass ; crys.' 
talii/es on ct>olin ; 

1 I. ike lime | Fuses readily; clear 

■glass ; saturated with 
|magnesia, op.upie on 
•cooling 

I I ^ 

Fu ’•cs slowly ; penna-j Permanently clear 

|iienl.lv clear glass jglass 

I Clear glass, with a' As with horax 

Il.irge projiortion of the! 
j.issa) ; ojiatpie by FI 

j liike glucina 
I liike ghicin'a, but dis- 
Isolves more dilliciiltly 
^\*^y small portiorr 
jdissolves; elear glass 
lear glass iiv P, \\\ and i)i < >. lA 
igrecnisli glass wliile hot; 
(k and ip K. F. glass'colourle old 


lake ghieina 
liike glucina 


F. fuses, ahsoi bed and hei'oines dirty-brown,' In K. F. ’oeeomes 
imr not opatjue ()})a(pK‘; dull blue while 

|lu*t ; elear and fine green 


C. same phenonieniu 
< ). F. yellouisli glass 
it. F. tine blue glasK 


C, fuses ilifrleultly,! Cireeii J;la'-s in both 
glass enierahl-green ; on tlames 
,P. \\A and i). F. tlie 


P. dark-yellowl 1 *. AV'. and ( ). F. elear 

glass, crystallizes on cool-jglass ; not opaque by FI 
ing ; o[)a<pie white or yel-j !»• F. glass liecoines 
lowisli lyellow 

C. and R. F. redueed 
.1 P. ^r. and O.F. dark-! 
orange glass ; opaque 
and yellow on cooling. 

I R. F. opaque; glassjcohmr Hies, and glass be-! 
green on cooling " ••(mms brown-yellow; unj 
! C. absorbed, but m»t| 'ooiing, assmues a faint- 
reduced greei 4 tinge 

P. W. fuses ; clear eo- disstJves in large* IkAW and f). F. gIasK.> 

loiirless glass becomes quantity ; glass, ycllow-;yellowisb, hot ; colour 
(wdiitc on cooling ish, hot; almost colour-jilics on cooling 

I C. is reduced less, cold. If saturated,! 

'j)arl reduced and sub-j • 

limed; strong R. F., the! 
glass becomes opatj lie and; 

I . _ 


Neiv ies, vol. i v. 


T 
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Assay. 

Anti nion ions act d . 
AtttlniOnic acid. . , 
Oaudc of tclluriuiTi. . 

Oxide of columbium. 
Oxid e of titiiniuni . . . 

Oxides of uranium . . 

Oxides of cerium . . ♦ . 

Oxide of niangjmcse. 

Oxide of zinc . 

Oxide of cadmium. . , 

Oxide of iron . 

Oxide of cobalt. 
Oxide of nickel. 


Heated with Fluxes. 

Soda, Borax. [Salt ofPhosi’iiorus. 


P.W. colourless glass; P. W. clear, colour-l The same 
white on cooling less glass; white on cool-! 

reduced ing 

C. becomes grey and 
Opaque 

combines with effer- ( 'olourlcss, clear glass J Fuses easily; glass, 
vcscencc, hut not fused becomes opaque by FI |permanciitiy clear 
■or reduced 


Fuses into a clear dark- P. M". fuses easily; O. F. clear, colourless 
yellow glass ; white orjglass, colourless ; be- glass 


jgrey-white on c<»oling,j 
land crystallizes widi evo- 
lution of great heat 
( •. not reducible 


( - . brown yellow 
fused 


|comcs milk-white by FI R. F. and on (J. glass, 
R. F. glass assumes lyellowish, hot ; on cool- 
dark .ametliyst colour, hutjing, first red, then very 
transparent tine bluish-violet 

In large quantity on 
C. and R. F. glass, duU- 
lyellow ; when cold, deep- 
jblue 

not; P. W. dark-yellowj P. W. and O. F. clem 
jglass ; in K. F. becomes yellow glass; cold, straw- 
■dirty-gceeii jyellow, slightly green 

C. and R. F. fine 


j jgreen glass 

not fused, soda ah-; O. F. tine red, or deep; (). J’\ line red ;lass: 
jsorbed; white or grey-'orange-yellow' glass ; co-icolourless when cold, 
white protoxide remains lour Hies on cooling ;^and (piitc limpid 
on the surface jcold, yellowish tint. I .na-I 

• ,mei white by FI. In; 

!r. F. loses its colour i 


P. F. fuses, greenj O. F. clear, amethystj The same, hut colour 
iglass, clear; cold, bluish- colour glass; colour Hies not so deej). In fusion 
jgreen iin R. F. lin (). F. boils, and gives 

(\ not reduced j oft' gas ; in R. F. fuses 

Iquictly 

(!. not fused, but rc-| O. F. fuses easily, Nearly t lie same 
Uuced, with Hamc ; wliite clear glass becoipes 
fumes, which cover the'nulkv by FI 
harcoal 

P. W. not fused P. W". yellowdsli glass, j Dissolve large 

Cl. reduced, .sublimes, ‘oloiir Hies on cmiling ; quantity, clear glass; 
and leaves a circular yel-jon C', glass bubbles, cad- m cooling, milk white 
jlowish mark miuin reduced, sublimes, 

and leaves yellow oxide 

Cj. absorbed and ] O. F. dull red glassj Similar to borax 

|duced ; not fused becomes clear and yel- 
lowish, or colourless by 
•ooling 

0. and R. F. bottle-| 
jgreen glass, or bluislw- 
green 

P. W. pale-r d by Fuses readily, deep-| The same, the colour 

jtransmitted light ; grey, blue glass appears violet by candle- 

’old ' light 

Cl. absorbed and rc-l C). F. orange-yellowj As with borax, but the 

jduced ; not fused or reddish glass; be- colour flies almost wholly 
'comes yellow, or nearly on cooling 
colourless, on cooling 



1822.] 


Metallic Oxides before the Jilowpipe. 


275 


Assay. 


Heatki) with Flexes. 

Soda. JUiuax. Sai.t orPiiosriiontTs 


Bismuth 

Oj.uk ([f i‘hiiiuth 


OxuU’S of tin 


Oxide of u'.liI 


< )\kk' uf c()])p<*r . 


jMerctnv 

Oxide of silver 


O. F. colouric.ss ghiss (). F. yellowish-brown 
11. F. partly reduced, ^1 ass, hot ; colourless, 

inuuldy i^reyish gla.ss h\it not cpiite clear, cold 

I i U. F. clear and co- 

I loiiricss jj;lass, hot; 

j opaipie and greyish- 

’ black, cold 

P. effervesces, tu-. Fuses with great difli-^ As with borax 
niifled, infusible nia.ss jculty ; permanently clear' 

('. readily reduced ',K^ass 

P. W. clear glass be-i I*. clear glass, ( lear colourless glass 

, conies yell<Hvish and yellow'., hot ; on coiding, 

^ipatpie on cooling ctdourlcss 

('. instantly recluccd ! V. llow's over tlie sur- 

face aiul n'duces 

I P.W. tine green glass,! O. F. line green glass, O. F. similar to bo- 
jho^ ; on ctioliiig, colour- which in It. F. becomes ras ; K. I*, glass usually 
less and oprujue Icolouiless, liot ; hut cin- red, ()pa{pie, and like an 

(’. absorlicd and re-'nahar-red and opacpie enamel 
(bleed I when soliii 

j <). F. glass becomes, O. F, yellowish glass 
milky, or opaline, on viewed by transmitted 
'cooling ,hgdit by day, by candle- 

i K. F. greybh reddish 

! i K. F. greyish 


Gold. . . . 

Pkitu'.a. . . 
.hldium .. 
Bhodium. 
Palladium 


With orni.u Ui /v<;ents. Re.mauks, 

.\lkalit . . ' (ilktilU's arc not readily dis* 

hinguishable ]>y tlie blowpipe. lAthia 
leaves a dull yellow stain, when 
heated to redness on platina bdl. 
[Atitvtaniit may be known by beating 
The assay with soda : it gives off a 
ipiingcnt vapour, which turns the ycl- 
|iow colour ol’ ii.oisicncd turmeric 


I . ... e'U'''* 

Baryta...- \/ N. C. ; a globule of difforentj 

lindi dir Ir shades of red: colour Hies on 

( \irlHiiinlr .......... j!) cooling 

* N. C. exhibit a black, or grey-j 

//( /((/( ish-black colour ; do not fuse t 

Laroduatc I 

Lime ? N, ('. black or dark-grey mass,| 

Carhduate > infusible 

Magnesia N. C. ; flesh colour when quiu 

cold 

Alumina N.C. ; fine blue glass, witli strong The blue colour is only distinctly 

Iheat w’hen cold seen by day -light 

Glucina . N. C. ; black or dark grey mass 

Yttrui. . . 

Zircona . 


T 


O 
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AssAi. ! With otheh Reagents. Remauks. 


isilica 

Molybdic acid, 


Tune;stic acid 


4 )Kide of chrome 
Antimony 


0,1 nh'. {\f an tlmoinp 
Antimon'mu.f (K hi . 

iK tf , . . 

O.vide of tellurium. 


( )Kide o{ foluinbiuni 
Oxide of titaiiiimi . . 


N. C. ; blue glass when perfectly The part not perfectly fused with 
I fused nitrate of cohalt, has a reddish -blue 

disagreeable colour 

111 tlie inclined glass tube, fuses, 
gives oh* vapour, which condenses 
partly on the tube as a wldte powder, 
partly on the assay in brilliant pale- 
yellow crystals 

( If tungstic acid contain iron, the 
glass with salt of phosphorus is blood- 
ired in R. F, Tin makes it green or 
jblue. 


} 

\S 


t 

I N, (', black, or grey ish-black 


( Antimony does not sublime at the 
.fusing ]i()int of glass. On charcoal, 
'when red, ignition continues sponta- 
•neoiisly. In ;i tube open at both 
ends, it gives oil' wldte fumes 

f The oxide and acids of antinjony 
l^hclMve alike with the tluxes 

Metallic telhirinm lieat(*d in a glass 
jinatrass, iirst gi' es off vapour, and 
jtlien a grey metallic sublimate of tel - 
jluriiim. In a lube open at both 
ends, emits ahundioit fumes which 
jcondense in a nddte fusilde powdet 


i For the rest of the phenomena, see 
the ori'diial work 


()xi(les of uranium . 
Oxides of cerium . . . 
( )xide of manganese 

( )\ide of zinc. .... 
i)xide of cadmium. 
Oxide of iron 


Oxide of cobalt, 

Oxide of nickel 
Ihsmuth 


Olllh'i>fh}S)7llllh 

Oxides of tin 

< )xidc of lead 

Oxide of copper. . . 
Mercury 


(^xidc of silver , 

Gold 

Platina 

Iridiuni 

Rhodium 

Palladium 


A very mintite ])orti()n of mangp,> 
nese gives a green glass with soda 

The reilnction of inui from the 
peroxide to ])r()toxide is facilitated by 
.in 

! W'itl) stibcarbonate of potassa. 

black glass when cold 

j 1 n a glass matrass does not sublime 

at the fusing point of glass. In an 
)pen tube searcely gives any 

fumes; the metal becomes covered 
witli a dull-brown fused oxide, of a 
light yellowish tint, when cold 


All the compounds of mercury arc 
volatile ; mixed with tin or iron fil- 
jings, and heated in a glass tube, me- 
tallic mercury distils over 

These metals have no action on 
the fluxes, wliich can only serve to 
< detect the foreign metals they may 
I be combined with. They are best 
( examined by ciipellation with lead 
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Article X. 

Astronomical Observations^ 1822. 

Jly Col. Beaiifoy, FRS. 

liushey Heath, near Stanmore. 

Latitude 5P 37' 44*3" North. Longitude W^'est in time 1' 20*9.3". 


Aug. 28, Imnicrsi(»n of Jupiter's third J 

KUUllitc I 

Aug. 30. ]ninicT>ioii t>f Jupiter's first J 

satellite. ( 

Sept. 0. Iinniersion of Jupiter’s first ^ 

satellite- , 

Sept. 6. ( )c‘eultati(jn of a small star by ) 
the moon. Immersion. 

Sept. 13. Immersion of .lupiter’s first ^ 
or second satellite 


13^ 20' Mean Time at Bushey. 

13 56*1^ jM can Time at (Greenwich. 

11 IS'6 Mean Time at Bn.shey. 

11 .S9*5 Mean Time at (ircenwich. 

13 56 -.3 Mean Time at Hushey. 

13 17*4 Mean Time at (Irecnwich. 

14 03 27*5 l^Ie:m Time at Bushey. 

15 45 22*0 IMciin Time at Biishey, 

15 46 43*0 Mean Time at (rreenwich. 


N. B. The i'clipses of the hrst and second satellites hap])ened so near together, that 
while employed in writing dow'ii the hrst observation, the other took place. 


Article XL 

Notice of Capl. Scoreshys Voyiaj^e to Greenland. 

By T. S. Traill, M l). 

(To tlie Editor of the Annals of Philosophy.) 

DEAR SIR, Livcr/>ooI, Srpf,20, l.S^23. 

Tur: iiin)oiluiu*e of the following commmucutioii will, I tliiiik, 
induce you, even thu.s lute, to give it a place in the next number 
of the yimads. 

Tile Ihtilin, the ship of our friend Capt. vSt‘.ovesby, juii. arrived 
here on the llJth inst. 1‘rom Creenland with 1135 tons of blul>ber, 
the produce of nine whales. The BaHlu obtained her cargo 
principally near the east coast of Older West Greenland, which 
lias been al.su named Lost (rreenland, from the long jieriod iu 
which it was invisible to Europeans. Within sight of this inte- 
resting country, Capt. Scoresby remained for three months, and 
in the intervals of the fishery employed liimself in making oiiser- 
vations on the geography and natural history of this hitherto 
almost unknown country. The result 1 iinder.stand is a real 
survey of the coast from lat. 75® Nf dow^n to 69®, comprising an 
extent (reckoning the various indentations and sinuosities ob- 
served) of about 800 miles ! The coast visited by Capt. Scoresby 
is a continuation toward the north of that on whicli were planted 
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tlie Liucient colonies from Iceland, the fate of which is still veiled 
in such deep obscurity. 

Capt. S. discovered several very extensive inlets ; some of 
them indeed, it was ascertained, penetrate at least ()0 miles 
wilbin the general cut of the (^oast, and even then were without 
any visible termination, f rom the number and extent ol these 
inlets; from the dir(!ctinn whicli some of them pursue; and 
froin the many islands with v.liicli the coast is flanked, Capt. 
Scoresby believes the whole country to be a vast assemblage of 
islands ; and he has gi-ounds for concluding, that some of the 
inlets are [)assagcs conimunicaling with Tlatlin’s flay ! 

I'l'.'.t, this is not all. The general form of the land was found 
to be so very unlike what is re[)rescnted in our maritime charts, 
that only llncc places laid down couhl be recognised ; and the 
error in the longitude of these, according to most of the charts, 
was no less than lo degiees I 

('apt. Scoresby landed on various parts of the coast, and in 
some of the bavs ; and on each visit to tlu' shore discovered 
traces of inhabitants ; some of them apparently recent. In one 
place he met with a consid(;rabl(! hamlet of deserted huts, among 
which were many graves. About this place he obtained many 
IVagments of tlnj domestic and lisbing utensils of the inhabitants. 
Though the weather at sea was generally cold, the tlm-nnometer 
being aboiitliS'’ or lu^ Fa.hr. outlie, hills near this hamlet it was 
hot and sultry, and the air swarmed with nnisqiiitoe.s. 

(’apt. Scoresby has made a large collect iou of plants and of 
minerals, especially of roeks: lie has also l)rk>ught sorm; zoolo- 
gical specimens. Animals of the higher orders were rare in 
that eountrv ; but in; shot a white hare, and caught an animal of 
the genns miv^ with a short tail. 

Tile high degree of interest which Capt. Scorosby’s discove- 
ries in this (piarter must excite, will, J trust, induce him to pub- 
lish his journal, which, according to his in variable laudable 
custom, is kept with great care. 

To you who know tin* enterprising genius and philosojihic 
spirit of Capt. Scoresby', his success will cause much more plea- 
sure than surprise. When we see how much he has accomplished 
without any other means than that of a private individual engaged 
in an arduous and anxious occupation, we cannot help regretting 
tliat the government of this great commercial country lias not 
seized the opportunity of employing the individual attention and 
talents of Capt. Scoresby in prosecuting his researches, 'no less 
conducive to the advancement of science, than to the glory of 
our country 1 am, dear Sir, yours, very faithfully, 

Thomas Stkwart Traili.. 
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Article XII. 

Curious Substance formed some Chemical Changes from the 
llVya? of (he Sugar Cane.^^ 

INT. Cla man sent IVoiu iMarlinicjue to M. Vauquclin, tor the 
purpose of analysis, a quantity of vesou, or the wine made from 
the su;j:ur cane. It had heen |)reviously submitted to the means 
reciunmtuuied l)y M. Apert for llie preservation of ve<j;etal:)le 
substances ; notwithstanding which, however, it had undergone 
some very remarkalde alterations during the voyage. 

In some of llie bottles, it liad termented so as to produce alco- 
liol, vinegar, and (?ai!joiiic acid, but still containing a little sugar. 
In the greater umuber, it had entirely lost its saccharine tast(% 
and a species of semitransparent gum had been Ibnued in great 
<piantitv, and so tliick as to quit the bottles with dillicidty. 
l)(‘si(b?s this ])ortion separati‘d from tlu‘. liipior, much of the same 
sul)^tan<‘(; remained in solution, trom which it was priicipitaied 
hy alcohol. '1 lu‘ jieeuliar oilour of vesou, liowi‘ver, was very 
per<'ei)til)le. 'flic contents of some bottles remained entirely 
Huid, acid, and sac(‘barine, but still held much gummy matter in 
.>*‘lutiou. 

A poitioii oi’the vesou thus ultcacd, which still retained a little 
sugar, was iwaporuted into a thick syrup, and the sugar crystal- 
li/ed. Another portion, which had been dive sted of its gmn by 
vilcohol, and of its acid by idialk, and wbicli had likewise been 
reduced to a syrup, crystallized with more ease, and in greater 
qiiautity. 

JM , Vauqueliii precipitated by alcohol two bottles ot the thick 
csou ; washed and kneaded the gummy matter repeatedly with 
Ifesh portions of alcohol, pressed, and dritui it. While moist, 
tills substance is semitrauspareut, and of a greyish colour ; it 
diminislu^s much in bulk by desiccation, and in that state is 
white, opaipic, like the paste of starch, and has still a slight 
flavour of sugar. 

It is very soluble iu water, but the scjlution is always milky, 
even after filtration. If laid upon a burning coal, it becomes 
puffed u ), is quickly carbonized, and emits a smell like that 
produced by sugar or gum ; by distillation, it yields an acid, 
together with a little ammonia. 

Four grammes of this substance were boiled for 10 or 12 
hours, with 200 grammes of water, and 10 of sulphuric acid ; 
the water lost by evaporation being from time to time replaced. 
The solution acquired a red colour, and on cooling deposited a 
substance of the same hue, which, after being washed and dried. 


^ Ann. dc Chim. xx. 9‘3. 
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gave out, when placed on a burning coal, an empyreumatic srneli 
of animal matter. It is this animal substance, doubtless, which 
imparts to the aqueous solution its opaline appearance. 

After the liquor had been liltered, in order to separate the red 
matter, it w'as saturated with carbonate of lime, the precipitatt;d 
sulphate removed by a second filtration, and the fluid evaporated 
to the consistence of a thick syrup. This did not crystallize ; 
it seemed to be more saccharine than the gum was prior to the 
operation, but was insoluble in alcohol. This gum, therefore, is 
not of the same kind as that obtained from starch, by the corre- 
sponding treatment with sulphuric acid. 

Treated with nitric acid, it yielded much oxalic acid, and a 
small quantity of yellow bitter matter, but no mucic acid ; this 
proves that it is not a true gum. A gramme of it burnt in a pla- 
tinum crucible left a centigramme of ash, containing phospliate 
of lime, iron, and a particle of silica. 

M. V'^auquelin concludes, that this curious substance did not 
exist ready Termed in the vesou, but that it was produced from, 
the sugar c.ontained in it. 


Article XIII. 

On a peculiar Sulphulc of' Aluuiiua. By Richard Phillips, 

FRS. L. & E. &c. 

Jntendinc some time since to obtain asolution of snlphateof 
alumina in a state as nearly as possible approaching to satura- 
tion, 1 decomposed some alum by means of carbonate of soda, 
and after washing the precipitated alumina, I put it, while moist, 
into sulphuric acid, moderately diluted with water. Although 
the acid appeared to have taken up as nearly as much alumina 
as it was ca[)ablc of dissolving, I nevertheless added alumina 
occasionally, until at last it remained floating in the solution. 

I now separaltul the alumina undissolved, and filtered the 
solution, the specific gravity of which was very considerable ; 
uj)on mixing a small quantity of it with water, I was surprised 
to find- that it became turbid, and murrly as much so as when 
muriate of antimony is decomposed by it ; indeed the alumina of 
a single drop of the solution was apparent in a pint of water. As 
far as 1 am acquainted with the properties of alumina, a sulphate 
decomposable hy water has not been before observed ; and it 
may be remarked that it is an additional point of resemblance 
between an earth ami metallic oxides. 

After the solution had been filtered, I observed that a 
deposit was almost immediately formed in the bottom of the 
bottle in which it was kept ; this was separated, and a further 
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quantity was obtained ; indeed I found that during several 
months, the solution continued depositing, but the substance 
Jiad not in any degree a crystalline form. Another property of 
this solution is worthy of notice : if some of it be put into a tube, 
und placed in water of the temperature of 16(r to 170^, and 
probably even lower, it beepmes opaque and thick in a few 
seconds ; ii‘, however, the tube and its contents be kept at the 
ordinal V t( inperature of the air for several days, the precipitate 
is gradually redissolved, and the solution rc^gains its transpa- 
lency. It appears extremely singular that this solution should 
havt) required so long a time for its production, and perhaps still 
move so that the peculiar sulphate of alumina in question was- 
not deposited as quickly as it was formed ; yet I did not observe 
any disposition to de[)Osii until after the removal of the excess 
of alumina floating in the solution. jSot anticipating the spon- 
taneous <le[)osition which I liave descrl])ed, I ilid not take the 
specilic gravity of the solution at its greatest density ; but after 
it had continued d(']msiting for several weeks, I found the »pc- 
cilic gravity of* the solution excc'eded 1*120. 

Although the solution of sulphate of alumina coutiiiueil 
atlording a deposit for many months, yvX it did not ap[)ear to 
suftcr any change of composition, for water added to it at this 
periofl continued to occasion precipitation, which it probably 
would, not liave done, if the deposit consisted of alumina com- 
bine<l with h*ss acid than when in solution, for the excess of acid 
which must have remained in solution, would probably have pre- 
vented the precipitating action ofttie water. 

As meiallic 4)\ides which are precipitated from acid solutions 
by water, usually contain a portion of the acid which held them 
in solution, there could be no doubt tlial the pn.cipitale formed 
in this sulphate (»f alumina by water was a subsulphate, and 1 
found it to be so, but i liave not yet hadU isureto determine its 
composition. 

It is uadi known that it is extremely difhcult to dcjirive alum 
ot the whole of its sulphuric acid, and I found that alumina, (iven 
when [irecipitated from solution by excess of ammonia, and 
ignited, gave a precipitate vvitli muriate of barytes when redis- 
solved in an acid. It appeared to me, therefore, a question to 
be decided wliat quantity remains in combination with the alu- 
mina. I dissolved 1000 grains of alimi in water, precipitated the 
aluminvx by carbonate of soda, and washed it witli distilled water 
until it ceased to afiord sulphuric acid, as determined by nitrate 
of barytes. I then dissolved the alumina in nitric acid, and 
added nitrate of barytes as long as precipitation occurred ; the 
sulphate of barytes when dried w eighed 24 grains, consequently 
the precipitated alumina contained 8*1 of sulphuric acid ; and as 
1000 of alum yield about 110 of alumtna, 1 shall, in the experi- 
ments which 1 am going to state, deduct 7*3G per cent, from the 
precipitates of alumina, considering it as sulphuric acid. 



282 Mr. li. Phillips on a [Oct* 

To 73G grains of this solution, water waa added as long as 
precipitation took place ; the precipitate was dried by exposure 
to the air, and weighed 40 grains; lOO grains of the solution 
would, therefore, give 5*43 grains. 1 repeated this experiment 
with 1020 grains of the solution, which yielded 52-5 grains of 
precipitate dried as before ; 100 woiikl consequently have 

aiiorded o'14 grains, giving a mean of 3*23 grains of subsul- 
phale of alumina from 100 grains of the solution. 

To determine the ([uantities of sulphuric acid and alumina 
wdiich the precipitating sulphate of alumina contained, muriatic 
acid was added to 302 grains ; t his acid was of course employed 
to prevent the action of the water; nitrate of Irarytes was added, 
and 01 grains of ignited sulphate of barytes were ol>tained, ccpii- 
valeiit to l.VoO per ctuit. ; tliis experiment was repeated with 
2(*a grains oi’ the sr)lution, and 31*9 of ignited sulphate of 
hviiytes were; procured, giving also lo*o0* per cent. As llcS of 
snl[)Iiate of barytes are ecpiivaltuit to 40 of sulphuric acid, lo'oO 
will indicate o*27, and (‘onsecjiu ntly 100 grains of this solution 
contain of sulphuric acid. 

To 0.33 grains of the same solution, with which a little muria- 
tic acid had been mixed, solution of carbonate of s( 3 d*d was 
added, until it was slightly in excess. The preci])itated alumina, 
alter l)oing washed nnd ignited, \v(uglu‘d 3t) grains ; lt)0 grains 
of the solution woidd, therefore, leave yitlded 3*08 grains: this 
cxjMU'iinent was repealed with 02.") grains of the solution, and 37 
of ignited alumina were obtained; 100 of the solution wtmld, 
thereibre^, liave atlbrded 3*92, giving a niiwii of 3*8 of alumina 
for 100 of tile soluOon. From this, however, for reasons already 
.stated, we must deduct 7*30 per cent, which reduces it to 3*38, 

It appears then that 100 grains of this solution contain 

Sidphuvic acid 3*27 

Alumina • 3*38 

According to Dr. Thomson, hydrogen being 1, an atom of 
sulphuric acid is 40, and of alumina 18 ; and as 3*27 ; 3*3(8 :: 40 
: 40*83 the sulphate of alumina of this solution would not appear 
to be reducible to a ])robable dehnite compound ; but I have 
already mentioned that a dejiosit w as formed in it whieh appeared 
to be the same sulphate as that held in solution, for water con- 
tinued to decompose the latter. 

The deposited sulphate, w ben dried by exposure to air, is in 
some places opaque, and in others transparent ; and when in 
the latter condition, it has tlie appearance of horn. To ascertain 
its composition, I dissolved 50 grains of it in dilute muriatic 
acid, and added a solution of muriate of barytes ; 38*5 of ignited 
sulphate of barytes were Obtained; therefore, 100 grains would 
have given 77 grains, equivalent to 26*10 of sulphuric acid. To 
ascertain the proportion of alumina, 100 grains dissolved in dilute 
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imiviatic acid wore decomposed by carbonate of soda, and 28*8 
of alumina remained after ignition. Deducting 7'3b per cent, 
from the alumina for sulphuric acid, this deposited sulpliate of 
alumina very closely lesemldes that of tlie solution, and aj)pears, 
therefore, to have been deposited without any decomposition. 
! liave just siiown that the solution consists of 


Sulphuric acid d()*0 

Alumina 40*83 

wliile the de]>osi^ei] sulphate is com[)Osed of 

Suljihurlc acid 40*() 

Aliuniiia 40*02 


iuoni various coiisidi rations, move especially the* constitution 
of alum, I am iiidu(a‘d to liilhu' from Dr. 4 homson as to the 
weiiilit ot'an atom of alumina. 1 shall take an luwly ojiportunity 
ofreluruiug tot!u‘ subject ; and, I think, I shall be alilc*. to show, 
contrary to his that alum contains a snjausalt. Among 

ot lier reasf ms foi* jlijs opinion, i may stale one experimi nt which 
1 ha\e very irt*quently r('peat(*d. If zinc lilings be added to a 
soluiinn oi‘ alum, tlu'V are* gnuluaily dissohed, but with sut- 
liei( ul ia[)idilv to give out t‘uough hydi'ogen gas to cause an 
('Xph^ ion nluji a ilame Is pv<. sented. 

/\(0 ordiiig to mv present oj>inion, an atom of alumina weighs 
27 , or oiie-^lralf more than d('t(U’mined liy Dr. ^diomson. On 
this >ic\v the dei)osited suljihatc of alumina which I have 


desciibia.] \^ill consist ol* 

Uy theory. Hyex-ptr. 

2 atoms of sulphuric acid 40 x 2 80 80*00 

3 atoms of alumina. 27 x 3 . . . 81 81*75 


T have alreaily oljserved tliat \\ln*n tliis solution is niixi'd with 
watei*, it is decomposed ; and 1 liav'e some reason lor believing 
tluit llie sulphate of alumina u liich remains in solution is that 
wliicii with bisulpliate of jiolasli forms alum, the precipitate 
being, as 1 liave ascertained, and indeed already mentioned, a 
subsidphale of alumina. 
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Article XIV. 

Extract from a Memoir on the Composition oj the A/kalint 
Su/p/turefs. By M. Berzelius. 

M. Berz j:cn;s coirunciices this paper with a history of the 
present state of our knowledge with respect to tliese compounds ; 
and he then proceeds to detail the experiments which he lias 
performed to elucidate the subject, beginiung with 

Experiments to determine whether the Snlphurei for//ied in the 
drj/ Wap is a Sa/pharet of the Oxidc^ or of the jMetaf. 

If sulphurct of potassium can exist, it is ev ident it ouglit to 
be formed when sulphate ot‘ potash is decomposed; and afterth(‘ 
solution of the com[)Ound in water, the luituio of the result must 
depend upon the formation of a sulphuret of potash or j>otas- 
Slum, To verify this, 1 made use of a small apparatus witli an 
enameller’s lamp, and so constructed that a current of hydrogen 
gas might be passed through it, while part of the ap\)avatus was 
heated to redness by an ar<gand s])irit lamp. In this ]>art one 
gramme (15*444 grains ) of neutral suliihate of potash was intro- 
duced. This salt did not suH'er any change for some time, but 
when the heat was raised, small red ])oints were seen in parts 
which readily increased, and water was fornu*.d. Tlie matter 
became black, and fused. The operation was continued as long 
as the gas introduced ajipeaied to produce water, which was 
collected in muriate of lime. The salt, when cold, was of‘ ii fine 
cinnabar red colour ; it had Inst 0*315 gramme, and the water 
produced weighed 0*335 gramme. Th(^ red mass was easily 
dissolved by w ater, which became of a very light yellow colour. 
It deposited some silica yielded by the glass, muriatic acid 
evolved suljihurotted hydrogen with elTervesccnce, and the 
solution was rendered slightly opacpie by a little sulphur, 
decomposed by muriatic acid, it gave with muriate of* barytes 
0*157 gramme of barytes, corresponding to O’lOH of sulphate of 
potash; the 0*335 gramme of water produced contain 0*298 of 
oxygen ; but the sulphuric acid in one gramme of sul[)hate of 
potasli contains only 0*275, and the potash 0‘092 of oxygen. 
Tlieii if it be remembered that there remained at the close of the 
experiment one-tenth of tlie salt which did not ap pear to have 
been decomposed, it will appear that about two-tnirds of the 
potash were reduced to’ potassium, and that the remaining 
one-third combined with the glass when it lost its sulphur, 
one portion of wliich combined witli the potassium, and the 
other was carried oft* by the hydrogen in the state of a white 
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vapour; this causeU the excess of loss of the salt, and which 
did not reappear in the oxygen of the water. 

This experiment proves that the hepar contains sulpluiret of 
potussiuin, seeing that if the combination of the sulphur with 
potash were possible, hydrogen gas certainly could not reduce 
this alkali in such a moderate degree of heat; but the loss suf- 
fered l)V ihe glass, throwing uncertainty upon the result of this 
experiiuciit, i chose another method. In a similar aj)paratus, I 
riuliiced sulphate of potash by sulphuretted hydrogen, and I con- 
tinued the operation as long as water escaped with the gas; itoc- 
i:n^)ied three hours : some sulphur was deposited ; but as soon as 
water ceased to bo formed, tlie sulphur no longer separated IVom 
tlu! e:u-. 1 suffered llie operation to continue a cpiarter of an 

Jiour after this period. 

( )ne grainnio of sulplmtii ol' potash was in this manner con- 
verted into 1*11 grammti of liepar. It was extremely fluid and 
l>laek whili^ hot ; but on cooling, it became (piile transparent, 
and <.d‘ a deep red colour. Ituas readily dissolved by water; 
th(’ s()intio]i was l)riglit and yellow. 

'fills solution was de(!om))()S(ul by muriatic' acid, which jireci- 
pitv.ted a wliite powder without oc(‘asioning any (^volution of gas. 
'flu; Huid was liea1e(l to ebullition, and it tluai gave* ont a gas 
was received in a solution, of acetati^ of lead. Alter a 
)mmu nt\s ebullition, a currimt ut' atmosplieric air was ])assed 
nv( r the li(pu<l to expel tlie Iasi ])oiii(>iis of sulphuretted hydro- 
gen. l>y these means a siilphun?!. of lead vvas ol)tained in the 
solulion V)f the ac(’taie,and vv liich, aft(U' being washed and dried 
/// weigluid 1*107 gramme, containing 0* 1 NS.) of sul[)liur ; 

if all the alkali of one gramme of siilpliat^* of potash wta'e 
redu(M tl to ])otassium, tin* sulphuretted hyibognii (*vnlved ought 
to <‘ontain 0*184 of snipluir. This dilftac nce e.ould only arise 
irom an error of olismv ation. Idle sulpliur ])recij)itated by the 
muriatic aeael being washed and drie.d, weighed 0*4SS gramme, 

: nd i>y fusing it lost no weight. After this preei[)itat.ion, the 
fquid, wlien mixed Vvlth nmriate of barytes, gave no sulphate. 

One gramme of sulpliatc ol potash contains 0*440 ol' potas- 
sium ; supposing then that it is convertial into sulphinet of 
]jotassium, the result of tliis is : 


Potassium . . . 41*9 

Sulphur (^precipitated) . . 48*8 

^ * .1 'll J-Il 1 


Suli)liur (ill the sulphuretted lS-4 

112*1 

t 

That is to say, exceeding the hepar dissolved by 0*01 1 gramme, 
and undoubtedly derived from some error in the analysis. The 
hepar obtained was, therefore, sulphuret of potassium ; but it is 
difficult to determine the degree of sulphuratiun. The sulphur- 
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etfed hydrogen having lost sulphur during tne formation of the 
hepar, this circumstance would seem to indicate a combination 
formed in determinate proportions which did not allow of its 
retaining the whole of the sulphur. In this case, it would be 
KS\ and one gramme of sulphate of potash ought to weigh 
1-093 after its decomposition by sulphuretted hydrogen. If the 
gas had deposited all its sulphur, the combination would have 
been K It appears then that in this operation three atoms 

of sulphur escajxi w ith the gaseous bodies ; but I shall return 
hereafter to the different degrees of siilphuratiori of the potas- 
sium. 

The same experiment was repeated, wdth this difference, that 
vapours of sulphuret of carbon wore passed over tlu^ sulphate of 
potash. A gramme of this salt furnished 1‘2‘2 gramme ol’ sul- 
phuret of potassium, vvliieh, decomposed in the manner above 
stated, produced 


Potassium d4'9 

Sulphur (precipitated) oS-l 


Sulphur (of the sulphuretted hydrogen) 18*4 

12 M 


The li(iu0r precipitatcal by muriatic atad did not coniain any 
trace of sulphuric acid. The sulphuret of potassium approxi- 
mated /v whereas the coiulhiiutiou resulting iVoui th(* total 
decomposition of the sulphalo ol jxjtasli by the sulphuret of car- 
bon ought to be, as in tire |)receding experiment, A It 

should then weigh J 19, instead of 122. ffluis the actual result 
exceeds the ('ighl atoms by the saino (juanlity that the preced- 
ing ri'sult exceeded se\eu atoms. ffliese experiments ]ut)V(> 
then most clearly, tffal the hepar ohlained u as sulphuret of pnhfs-- 
siu/n oj' (Hfl'crent degrees ol'sulphuralion, and thul hif means of the 
presence of sulphur, a moderate degree of' heat, unit/ is jeff aired to 
red ace potash ft) potassiani hi/ hi/drogen or hi/ earhon, Tim glass 
was not acted upon in any of these experiments. 

Jhve grammes of pure lime (deprived of water and carbonic 
acid) were introduced into a weighed porcelain tube, and exposed 
to a current of sulphuretted hydiogen gas. As soon as the 
atmospheric air had been driven out, the tube was heated to 
redness in that part w4hch contained the lime. Arjueous 
vapours aj>pf arefi, w hich were collected by muriate of lime. Tlie 
operation was continued as long as the escape of water wilh tiic 
gas was perceived ; the tube was suffered to cool, sulplmretted 
hydiogen gas being continually yiassod through it. I obtained 
l-r>7 gramme of water, and there remained in the tube 6*41 
grammes, w liicli is % ery nearly the w eight that ought to result 
from the conversion of iime into sulphuret of calcium, and the 
combination of the oxygen wdth the hydrogen of the suljihuret- 
ted hydrogen. The compound was dissolved in muriatic acid 
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with the disengagehient of sulphuretted hydrogen ; muriate of 
barytes poured into the solution did not produce any precipitate* 
These experiments performed with an alkaline eiirth and an 
alkali prove then in a decided manner , the compounds hitherto 
regarded as alkaline or earthi/ sulphurets are compounds o/' sul>- 
phur icith the ?netallic base of the alkali or earth. 

As hydrogen reduces sulphate of potash, and produces water, 
which evaporates, it is clear that at a high temperature, sulphur 
may also reduce the potash to sulphuret of ootassium, and that 
sulphate of potash ought to be formed at t ic same time. This 
e(wn|)Ietely r ontirms the opinion of M. Vauejuelin, with respect 
to w'liat occurs when carbonate ol‘j)otash is fused with sulphur. 

This cele brated chemist slates in his experiments upon the 
roinpounds of snljihur with the alkalies, that when potash 
uniters with sulphur by fusion, a (|uautily of sulpluirit', acid is 
ibrmed, the oxygen of which is e(jual to that ol‘ the potash, 
d(‘dncting, however, IVom the amount, the ((uantity of oxygen 
whieli exists in the potash <'.ombiue<l with tlie sulphuric acid ; 
tliis last portion forms one-fourth t)f the whole (juantity ot 
potash ; so that tin? o\yg( n ol tiu) sulphuric acid can only con- 
slitulvi llnee-iomths of that which exists in the whole of the 
potash, la order to establish this fact, J prepared some he par 
with one gramme ol’ carboivale of potash, which was fused in a 
small retort with iJ its WiMght of sulpluir. 

The mixture was dissolved in boiling water, and precipitated 
by muriate of barytf^s, l)y wliich tl)ere werci obtained in two 
ex[)erimonts 0*421 gramme of‘sulphaU.‘ of i>arytes. By calcula- 
tion, lot) parts of subcarbonate of potash converted by tliis me- 
thod into hepar, ought to give 42'lo parts of sulphate of baiytes. 
44iese exjierinieuts prove tlum tiutl. when sulicarhonate of ftolash 
is fused with su/jfhnr, one- fourth of the potash goes to form sul- 
phate of potash^ and the renuiining three- fourt ft s are converted 
into sulphuret of potassium ; tins theoretii may be employed in 
biture in s(*\eral calculations, and the actmracy ot‘ which it was 
inopc r to prove by experiment, altbougli it was easy to disci>ver 
it d pri<u i, 

1 1 . Expe rimeuts upon the difereut Vroportiiuts in ichich l^o/as^ 

sium mat/ be combined with Sulphur aud with Sulphuretted 

J Ij/drogcu, 

Befo)c we proceed to examine the formation of hepar in the 
moist way, or by the intervention of water, we shall inquire what 
are the relations in which potassium may combine with sulplmr 
and with sulphuretted hydrogen, whicdi are necessary parts of 
the proposed examination. 

When sulphate of potash is reduce/^l by hydrogen or by car- 
bon, sulphuret of potassium of the Hrst d(jgree of sulphuration is 
formed ; that is to say, li >V% which is pro])ortional to the sul- 
phate. It is difficult to obtain it pure. If the operation is per- 
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formed in glass, it is acted upon; if in platina, a stronger 
sulphuret is formed, which is mixed with a compound of platina 
and potassium. When prepared in glass, the sulphuret has a 
pale cinnabar colour, and a crystalline fracture. It becomes 
dark when it is heated ; it fuses at a heat below redness ; and then 
it is black and opaque. Heated with excess of air, it does not 
inflame. All the properties of sulphuret of potassium sufheientiy 
show that it is erroneous to attribute the ignition of pyrophorous - 
to its presence? ; for it does not possess tliis power unless com- 
bined with a still more combustible body. It attracts moisture 
from the air, and dissolves into a yellowish fluid, which, when 
diluted with wnter, becomes colourless. It dissolves perfectly 
in alcohol. When moistened with water or alcohol, it does not 
become liot, w'hich shows that the aflinitics acting in llie solutmn 
are not very strong. 

[n order to discover the maxinitnn of sulphur which coinbiiif s 
witli potassium, 1 fused 0-7<S‘2 of a gramme of carbonate o(“]>otasli 
witli 1*5 gramme of sulphur in a small retort; the mixture was 
exposefl to a moderate heat until tlu' excess of sulphur was 
expedled. It then w'eighed 1*267 gramme. In the u])per part 
of the retort, there w^as a small polliuil of liepar of a IhuU' I’Od 
colour, which, when dissolved in water, dt posited sidphur. Its 
quantity was, liowiive.r, so small, that ils weight was not deter- 
miiK'd. The sail emi)l(>yed contaim^d ()*o32lj gnuume of potasJi, 
of which one-fourth, etjual to 0*b3»2l5 gramme, had formed sul- 
pbeite of potash w’ith 0*()4r><S gramuu* of snlpluir, and with tlu‘ 
oxyg(‘n of th(» remaining tlirec'-fourths. To detc'rmiiu^ tlie quan- 
tity ot‘sulphur which was combined with reduci'd potassium, 
the weight of tin? potash and that of tin* sulphur in the sulplnu ic 
acid, together 0*5784, must be deducte*d iVoni l*2t>7, I'liis quan- 
tity is ()*(i8(S(), w'hicli w^as combined with 0*8315 of {)otassmin ; 
tliai is to say, 100 parts of potassium Irad combined with 207*7 (.i 
sulphur; but this number is niaiily erpial t o. 1 0 atoms ; for tlu\ 
weight of 

r\ : 10 .S' :: 100 : 205*2 

It appears then that 100 parts of snhcarl>onatc ol’ potas]? 
absorb as a inaxininnt 03*0 parts of sulphur. Tlie liner colour ol* 
the hepar, which was deposited upon the upper part of the retort, 
and which on solution deposited sulphur, induced me to tliinf 
that a sulphuret in a still higlicr degree was fonniHl, l)ut whicli 
could not exist at a red heat, and which water decomj)Osed, 
separating a portion of its sulpliur. 

(^Tohe i’oulhiuc d,) 
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Article XV. 

Anai.ysf.s ok Books. 

Trafisaclions of the Camhritis^e Phi/osop/iicai Socteti/, Vol. /. 

Part 'll. 1822. 

{CoficimirJ J'r:)m p. 6‘<.) 

• V. Notice of the A.slro/iomica/ Tables of Mohammed Ahiheker 
At Tarsi^ two Copies of which are preserved in the Tabtic Litiran/ 
of the Uairersiii/ of Cambrid<^e, By Saiuui:! Lee, MA. of QiKieu’s 
Colh:ge, Professor ol‘ Arabic in the University, and Secretary to 
the ( ^nnbrid^'e Pliilosophical Society. 

"flic author of this paper states, that as far as liis researclu s 
have ^'one, the only notice of the work ht*re alluded to is to bo 
tound in the Bibliot iierjue Orientale of d’Herbelot ; and Mr. I.ee 
concludes from tin; manner in which it is mentirined, that tins 
antlior had liever seen tlie work in (juestion* In presenting, 
tfieriifore/' says Mi*. i^t‘e, to tlie ^Society a notice ot a very 
seal ce and valuable wv.)rk on Arabian astronomy, I trust 1 shall do 
no mon; than what soim^ ot' the most eminent writers in astro- 
iiomv have often called for ; and, in so doin<^\ it is niy intention 
to rivuid prolixity, and to j>ive such details iVom the prel’ace of 
tin. work ill (piestion, and such extracts from tlui work itself, os 
may be interestin^jj and useful.’’ I’his paj)er, from its nature, 
scarcely admits of abi'ide;ment. 

V f, O/i ^oarfds excited in IJt/drogen (ias. By John Leslie, 
bisq. i’USB. ike. ixc. 

This pap(.‘r is j^iven in the last number ol'tln^ Anna/s. 

\ 11. On the Connexion of ( ia! vanisni. and iSha^net ism. By 
the Bev- J. Cunnning, MA. FRS. M(hS. and Professor of Che- 
mistryin the University oi (rambridj^e. 

Prof, (auumin^’ commences this paper with observing', “ that 
11 has been remarked of tlie pile of Volta, that it stands unri- 
valled in the history of philosophy, as its discovery w as in it the 
result of accident, but tae fruit of preconceived theory, w ithout 
wdiich it might have for ever remained unknown. But this, 
though tlie first, w^as not tlie only instance of the kind in the his- 
tory of galvanism. The decouipositiou of the alkalies and the 
discovery of the close connexion, if not the identity of galv anism 
and electricity, were the results of experiments, w hich were not 
undertaken fortuitously, but successfully deduced from theore- 
tical views. Another instance/’ says "iVlr . (Juiniinri!^', “ lias lieen 
added of the verification of hypothesis by experiment, in I^rof. 
Oersted’s discovery of the action of*the voltaic pile on the mag- 
netic neeedle.” 

Prof. Gumming then proceeds to notice some facts which 
IStew Series, voi- iv. u 
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seemed to prove an internal coiint:xion between magnetism and 
filectricity, and lie relates some liaitless experiments wliich had 
been instituted for the purpose of discov(iring whctlier magne- 
tism, electricity, and galvanism, might not bo identical. Prof. 
Cuimning afterwards relates the various experiments which he liad 
made on the subje'ct of elect ro-magnetism, and describes the 
nature of the appiiratus (unpl >yed, and having determirnid the 
diti'erence between galvanic magnetism and electricity, as to the 
power of being conducted, be was desirous of discovering whe- 
ther tluire was any tiling anvilogous in common magnetism, 
Witii this vi( w he relates the following experiment : 1 placed 

beneath the iron j)oiidulum of a small clock a horsfi-shoe magnet, 
wJiose force coinciding witli that of gravity, would accelerate 
the rale of the clock, by lliegoine; of which a measure would be 
afforded ol tlie magnetic force exerted up(3n it. When the poles 
of the magnet were uncovered, the rate of the clock was accele- 
rated from 10' to 12' in 24 hours; when they were connected by 
a pi(ice ofsoft iron, tlie gain was not more tlnui from 1' to 2' ; on 
liling away thii middh^ of the iron, the rat e was gradually accele- 
rated, and when the central part was reduced to fine thread, the 
acceleration was nearly the same as when the jioles wore unco- 
vered. W hen the poles were connected by a piece of iron bent 
down be neath the legs of the magnet, so that tlie length of the 
ci read t between the polos was considerably increasedfthe rate of 
the clock was l)ut little affected. It appears from this,’’ says 
the Professor, “ that the poles of the magnet were much more 
completely neutralized when tlie connexion between them was 
made through the longer hut more capacious circuit, than when 
through the shorter and less capacious; and that iu this respect 
common iiiagiietism is analogous to that excited by the galvanic 
apparatus.’^ 

'fhe author concludes this paper by observing, that there are, 
perhaps, few instances in the history of science, of nearer approx- 
imations to discovery than some of those connected with this 
subject. In the seventh volume of ISicholsou’s Journal, an 
account is given of an experiment for ascertaining the effects of 
galvanism upon a magnetic needle ; which failed, as we ?toio 
know, because the compass was placed upon the 

pile, instead of being under or over the wires connecting its 
extremities. 

When it was attempted to magnetize steel bars, by placing 
them in the circuit of the large electrical machine at Ilarlaem, it 
was observed that they became tnost siroi^gly magnetic when the 
discliarge was passed through them transversely, 

VIII. On the Application of Magnetism as a Measure of Klec^ 
tricity. By the Rev. J. Gumming, MA. FRS. &c. &c. 

Prof. Gumming observes, that the methods hitherto in use for 
ascertaining the quantity and intensity of the electricity produced 
either by friction or by galvanic action, are derived from its power 
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ill decomposing water, or fusing metallic wire ; both these 
inetliods he considers as presenting- considerable practical difti- 
cultir \s, either when the quantity of electricity is small, or its 
intensity low. The discoveries of Oersted have, however, 
enabled Prof. Cumming to construct two instruments, one for 
discovering, and the other for measuring, galvanic electricity ; 
and 1)0 is of opinion that their delicacy and precision scarcely 
admit of limitation. The construction of the first instrument is 
alluded to as having been already communicated to tiu' Society ; 
tin* folhnving i*xperiment is addiuaal in support of the opinion 
entertained of tlu^ delicacy of the instrument: A wire of zinc 
and anoth(?r ofplatiiia, each 1-lOth of an inch in diameter, were 
coated With sealing wax, so as to have merely their extremities 
e\{)()S('d : on immersing tliem in a dilute acid, the circuit being 
at the sanie time completed llirongi) the galvanoscope, the needle 
deviated so decidedly, as to h^ave no doubt that a visible cfi'ect 
ivould Iiave been jiroduced by wires of less tliaii hall' of the 
dimensions of tliose linployed ; as the compass used, though 
small, was not delicate. Prof. (Jumming is of opinion, that the 
ideetricily de veloped by two metallic surfa<a;s, each one l-oOOtli 
of a stpiare incli, may be detected, and their relations to each 
other ascautaiiKMl by this instrument. 

Ihtd, Cumming states, that although he has not liad sulhcient 
hesine to ffl^'in so complete a serii's of the electric relations of the 
jnetals towards each other, as this instrument is capable of* doing, 
\el there are two instances which he mentions as being rernark- 
al)ie. On using two disks, one of iron, the other of* steel, there 
was producc'd a decided deviation ; since then the only difier- 
eucu‘iii the metals arises from an alloy of from l-CUthto 1-lOOtIi 
part of the uliole, it appears that this is suflicient to alter their 
electric rt'lations. The powerful alliiiity of potassiiim for oxygen 
made it liighly probable that in the galvanic circuit, it would 
i»ecome strongly negative with all the metals. On the first trial 
c ith disks of* potassium and zinc, the potassium took fire before 
Ute effect could be observed; this difhculty was afterwards 
obviated by alloying it with mercury ; on making the contact 
the needle deviated through nearly a right angle : the same 
elfect was ])roduced by copper. 

With the assistance of the late Jdr. Clarke and Mr. Lunn, -the 
magnetic effects of atmospherical electricity were tried by a wire 
of about 100 yards in length, connected with a kite ; a steel nee- 
dle inclosed in a spiral wire was readily magnetized, V>ut no 
deviation was caused in a compass placed beneath it. 

* Prof. Cumming concludes that galvanic magnetism is most 
readily made sensible by the deviation it causes in the compasjs 
needle ; but the electrical by its power of communicating per- 
manent magnetism. 

For various other curious particulars, we must refer to the 
paper. 

u 2 
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IX. A Case of extensive Solution of the Stomach by the 
Gastric Fluid after Death. By John Ilaviland, MD. Vice-Pre- 
sident of the Cambridge Philosophical Society, and Regius 
Professor of Physic. 

The subject of thivS case was a young man of about 20 years 
of age, who died of fever, but had previously enjoyed good 
health. The body was opened 12 liours after death, and the 
stomach on being examined after its removal from the body, 
afforded the following observations. The mucous membrane 
appeared to be more red and vascmlar than usual throughout its 
whole extent, and here and there were small spots of what 
seemed to be extmvasated blood, lying below the mucous coat; 
for these spots were not to be waslied olf, nor to be removed 
by the edge of the scalpel. There were two holes in tlui sto- 
inacli, the larger very near to the cardiac end of the small curva- 
ture, and on the posterior surface : tins was more tluui an inch 
in lengtli, and about half lliat breadth. TJu^ other not far from 
the former, also on die posterior surface, about the wsize of a six- 
pence. The e dges of tliese holes were smooth, well defined, and 
slightly elevated. The coats oi the stomach were tliiii in many 
other spots, and in one particular notliing was left but the peri- 
toneum, the mucous and muscular coats being entirely destroyed. 
The hole in the diaphragm was through the muscular portion, 
wh('re it is of considerable lliickiiess^ and was largt (Uiougli to 
admit the end of the finger. I'here was no appearance of* ulce- 
ration or of pus adlicring to tlie edges of this perforation <^)f the 
diaphragm. Or. Ilaviland concludes with stating the reasons 
which induce him to believe that owing to the activity of the 
solvent [lower of the gastric juice, it sometimes not only corrodes 
the parietes of tliis organ itself, but even the thick muscle of the 
diaphragm, and that within the space of 12 hours after death ; 
and lie states tlie appearances presented by this case confirm 
this opinion, which originated with Mr. J. Ilaintcr. 

X. On the Physical Structure of the Lizard District in the 
County of CurnnalL By the Rev. A. Sedgwick, MA. FRS. 
MGS. VVoodvvardiaii Professor, &c, &.c. 

In tliis paper, the author describes at considerable length a 
port ion of the coast of Cornwall, which has always excited the 
attention of geologists. We regret that our limits will notallow 
us to do more than give a recapitulation of the statements which 
it contains, and this we shall do in the author’s own words ; 

From a general review of the facts already stated, it ajipears 
that a section made from tin* heights above Constantine to the 
mouth of the Helford riv^r, and from thence to Old Lizard Head, 
in the general direction of the coast, would exhibit a series of 
formation nearly in the follgvviiig order : 

1. Granite containing an excess of mica at its junction with 
the slate. 

2. Clay slate. 
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3. Clay slatfe associated with greywacke slate, andcontain- 
iug subordinate parts, in wliich are conglomerate, common grey- 
wacke, and fine grained sandstone. 

1. [Serpentine sunnoiiiited by granular diailage rocks, and 
amorphous greenstone passing into greenstone slate. 

5. An extr usive [)orphyrit.ic rormation composed of felspar, 
flialla^e, and hornblende. 

(). Nearly compact masses formed of* the same constituents, 
associated w if h a very large-grained diailage rock, and alteruat- 
iiig w ith serpcM ine, 

, 7. Serp(n)line iiTegulaiJy associated with saussurite, diailage 

rock, greenstone, greensOjiie porphyry, greenstone slatcg and 
granular felspar. 

‘‘ (S. (jIreenston(.‘ slate. 

I'. A Ibrniation apparent Iv inf erlined b<»fh witli the grtamstoiie 
slafe and t.lie ser[)(mtin( , and <‘ompostal el* chleritir' slaftt (^m r)iie 
]>kua' ussor-iafr d witli seme thin beds of mica siatt‘), talc.ose slate, 
and >Iaty felspar.'' 

Ih uf. Scsig\‘. i(‘k o!)srrv(;s, that geologists ha\'e <lescrib(‘d two 
foi iual ions of s(u jK iitine, om‘ tielonging to primitive, the other to 
liansiliein r<H*ks : and lu' is of opinion that serpraitine of* the 
1.5 /.aid lielongs to tlie la f 1 er class, 

\L ())t Double ( 'rf/slft/.'i of I'lifor Spar, k>y \V , VVhewell, 
iVI I'llS. &,e. cxc. 

i liis papeu’ is aecoin[>unied by a plate;, without which if would 
he iniinfelligible, 

XI 1. Da /la Imjtnrvcaiod ia fhe Apparalas J'ur procuriag 
Ptaa.ssiuaf, l>y Whlliam Mundell, 1)1). Jx*lIow of (^)uei?id.s 
( a)lh g(\ 

i pa]>er, wlhidi is short, we sliall prol)al)ly inelinle among' 
-cienfilii'. iioti(a > on a future oeeasion. 

MIL (;// a larij^c Hama a Calcalas in the I ahrari/ of rrinthf 
( 7>/A'iu'. l)v the Kev. J. ( anaming, AJ A . IdlS. AKiS. ^^c. ^c. 

t )f this erdcuins, whi(*h \\i*ighs 3J o/. 7 dr.s, wr* ha\(; already 
given sonn* ner-omit in w loriner volunu; of the ^\aaa/s, 

\ l \ . On a Dilatation of i refers^ '<njrposed to hare heoi caused 
bt/ a Mal/'onnation o/' t/itir \ esieal E.x t remit les, l)y J. Okes, 

I1hs paper is pur(*ly surgical, and de\oid of* gmaual interest. 

\ VL (Geological Deserijition of Anglesea, Dy J. S. lien slow, 
AIA. l"LS. M( jS. Fellow of St. Julia’s College, and Semiitary to 
tlie C'ambridg(; Fhilosophical Society. 

This is a very elaborate communication, and is accompanied 
by a geological map, and illustrated by drawings of setrtions. 
Our limits will not alknv us to give such an account of it as will 
<lo ii justice. 

XVT. Some. Observations on the JDeafher, accompanied lu/ an 
extraordinarj/ Dejnession of (he Barometer during the Month oj" 
Dl'cembery 182 1. Dy the Kev. John Hailstone, AlA. FRS.&c. 

It appears from Mr. Hailstone’s statement, that on the 25th of 
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December, 1821, at three, a. m. the mercury stood at 28 inches, 
a degree of depression which he believes to be almost unprece- 
dented in this climate. 

XVII. IS^olii’C of a remarkah/e Jnsfance of Foasil Orga}iic 
Ronahis found near Streaikani^ in the hie of Kh/. liy Dr. 
Frederick Thackeray. 

This bone was picked up among the materials for forming llie 
turnpike road in the neighbourhood of l^ly. According to Dr. 
Thacke ray, it consists of limestone with a slight impuiity of 
alumina and oxide of iron : the exterior ofit retains soiih^ ])ort l()]Q 
of phosphate of lime; and (what seems very singular) a minute 
cjuantity ol‘ animal matter, which w as niaiiilested by its peculiar 
fetid smell on being submittiid to destructive distillation.” It 
appears that a very considerable ])art of thcj skeleton of a mam- 
moth w^as lately found in a gravel pit near ( flattens. 


The. History of British linu/s ; the Ihgurcs engraved on Wood^ 

by 7\ Bewiek ; and a Soj^plement noth additional Fifsnres. 

Wn ought periiaps to apologize for not sooner congratulatijig 
our readers on the ap])earancc of this edition of tiui History of 
llritish Birds.” indeed, our omitting to notice it arose at lirst 
from an impression, tliat in regard to a. j)ul)lication ol sueli c'str.* 
blished repute, any thing beyond a l)arti aimouncciment was su- 
pculkious. On i('C(.uisidi‘ration, how’cver, it lias occairied to m., 
that though this vi(‘W' may be correct as applied to the work itse'f, 
the ])ublic migld not l)e disinclined to recanve some account 
of the Sapp/e/nent y now ibr the first tinui appendial to it. Of 
the value and exte nt of tliat Supplement, wo cannot givt' a ];etter 
idea than l)y stating that it contains no less than t hi rl y-eight 
cuts of bii’ds not before figured by Mr. liewic^k, delineated witlt 
all the spirit and ac’curacy for which he is. so higiilv distin- 
guished. By this large addition, he has advanced far towards 
completing the list not only of the native, but likewise of the ac- 
cidental birds of Britain. There still remains a gap to l)e idled 
up ; and although we cc:rtainly could have wished tliat lie had 
left nothing for any other reaper in a held which he lias so suc- 
cessfully cultivated, we are too well satisfied wuth wliat he has 
done to allow any feeling of disappointment to ohtnide it sedf. 

The term ‘^British Birds” is in one respect very comprtdien- 
sivo, including three great divisions; — 1st, Those liirds wliich 
breed and remain with us all the year; 2dly, Those which only 
remain a certain time in obedience to the great and mysterious 
law of migration ; 3dly, Those wdiich alight or are driven on ouv 
shores by accident, or inclemency of weather. Of these, the 
first is obviously the one to which the distinction of British 
birds properly belongs. Naturalists, however, do not confine it 
to this class alone, and Mr. Bewick has, with similar views^ 
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(j;iveu a place \vI^onever he cuiild proc.ure a specimen^ not only 
to the iiuligonou.s resident birds, but also to every casual visitor. 
A very considerai)!e increase of this department of the lhatish 
Fauna, has l)cen the coiisecpience which has lu'ccssarilv multi- 
j)lied the labours of our ingenious artist, to an extent perliaps at 
tirst hardly anticipated. 

It would be foreign to our present purpose to give any analysis 
ol’tln^ principal work, public opinion having long since de(‘ided 
on iis nun its, But as an opportunity has nevea* occurit'd oi‘ par- 
ticularly adverting to it, we would Inae desire to express tlu^ 
gratiiication which rt'peated perusals of tliat instniclive and eii- 
Vrtaining productivui have ailbrded us. Its original j>r('tensions, 
it is w<dl known, wau’c of tlu^ most unassumin<g kind. 

lb>,tory of Quadiupcdsd' to which it was a sort ol‘s(a|uel, was 
intended a ^-uccedan(MlUl bn* the book of MdO ammal.s. That 
])ahrv colleetion, lunvever it miglit phrase the c‘ye of chddliood, 
was pe-.tly (h'emed an a[>pcndage lit Ibr tlm niirserv uidv. An 
elcmcntarv ti('atise whteh, u hile it inculcated a lietler tast<‘ iind 
iiKuc coireet l.m;w[edg(, should by its aimising Ibriu iiujuT- 
cei)td)iy win the minds of our youth to the study of natural 
]}}^U)v\\ was a desiderauim. 'flie-se objects, however, are so 
mueh beiher .set Ibrlli by the autlior himsc K* in Ids jirelaee to 
tile M'eoml volume oi’ the pre'-ent work, that, although it be 
sienyiiig a lit (ie out of our way, w (i (‘aimot ladp veeui ring to it. 
T!u‘ passage U> vvliieh w'c arc* about to (piote (‘onlaiiis a fair 
sp' (‘iuKn (./f his general styhg sentiments, and mame r. The 
gisai, work,'’ lie says, of forming the man cannot be Ixjguu 
too earlw Among the many appiswed branc.lu's of insti’uctioA 
Natiirai Historv holds a distmguislied rank. To enlargiJ ou the 
.((b ui<:ia< s w Inch are dmavalile from a. kiiowledgi^ ol' the crea- 
tion, IS <i!rer-, i)(»t necessary ; 1<.> la conu mitir.ted into this 
I-. vow ledge, is to become enamoured iis charms; to altaiii 
t!'e. o!‘jrct. ill v!i:\v nuphres i.mt little previous study or labour; 
the r»>ad which leads to it soon becomes strewed with (lowers, 
and c.eases to fatigue : a liow’ is givim to the imagination which 
banishes early prejudices and exi>an(is the ideas ; and an endless 
land of'llui most rational entertainnumt is spread out, which 
captivates the attention and exalts tfie mind. For the attain- 
ment ol’this science ill any of its various d( partments, the foun- 
dation may be laid inscn.^ibly in youth, wlieieon a goodly ii^uper- 
structure of useful kuovvledgo can easily be raised at a more 
advanced period, lii whatever way indeed the varied objects 
of this beautiful world are viewed, tluiy are readily understood 
by the contemplative mind ; for they are found alike to be the 
v isible words of God. Could maukiadbe prevailed upon to read 
a few lessons from the great liook of nature, so aiiiply spread 
out before them, they would clearly see the hand of Ihovidence 
in every page.’’ 

“ In ideas congenial with these, originated tlic first incitements 
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whicli drew forth the histories of quadrupeds sund British l)irds. 
From lliese humhle attempts — for every attempt to depicture 
nature must lull sliort of the orit^inal — it is hoped that some 
useful instruction may be gathered, and at the same time a 
stimulus excited to further encpiiry. To the rising generation 
these t'Horts to instruct and j)l(^ase are principally directed, and 
are set forth with an ardent wish that they may be found to de- 
serve the notice of youth, and conti ihute to amuse; and to inform 
them. .May tin; reader, impressed wit h simtiments of‘ humanity, 
on viewing the portraits, spare and protect the originals, and 
wlien th(\s(; books shall become obsolete, or be lost in the revo^ 
lutioii of time, may some other more abh; naturalist arise equally 
inclined to produce bc'tter to supply their place.’" 

\\ riting like this, it must be acknowlctlged, harmonizes ad- 
mirably V, ilh the author's (h.-sign, and is well calculated to pro- 
mote; the tuul at which he aims. Ilis work, though in the tirst 
instance directed to the risiiio* gema'ation, lias not been unpro- 
djictiv(‘ of ad vantage <‘ven to the initiated. In lintt, it has been 
gradually b<‘coming a book of authority and reference to tlie 
naturalists of t;very country. This charaedau- it owes scarcely 
less to the mass ol“ s(;lect and valuabh* niattiu' aeammulated by 
its industrious author, than to his long e‘stablisln;d celebrity as a 
painter and (Uigraver, It is triug iheia; does not a})pear in it 
much display of lliat elaborate* systnnatic r(;searc,h whicli some 
otlu r works can lioast, but tlie inlorination contained in it is not 
on that account, tin; l(‘ss ample, jireiasc, and aullnmtic.. 

It is not our business to (Miter into the history of that b(;auti- 
ful and useful art which it was reserved for our able countryman 
to revive, and in reviving (dare we say !) to [>erfec:t. A few^ 
particulars, however, relating to it, we may notice, for tin; stike 
of ('orrecting s(jnu‘ misconc,e|)ti(.>ns wliic.li strangely enough 
prevail even to the jirescait time. 

It has, for (*\am[)K;, b(;(;n repeat(;dlv alleged, and is pcahaps 
very gcMierally ('reclit ed, that wood is better adajitcMl Ih.an copper 
to tin; ])Ourtraving of animated nature. AVlieriais, the fact is 
(pnte tln‘ reverse, d'he sujieriority of copjier is notorious, so far 
ns regards sol’tness of outline, delicacy and niiuuteness of (;\ecii- 
tion, truth and lineness of ultimate etfect. One striking ad- 
vantage' besi(h;s, whicli the artist on coiijier possesses over 
the wood engraver, is the knowledge of effect which he carries 
with him in liis operations. While on wood effect can only be 
donbtfullv ap])rt;ciat(;d, or rather guessed at, and to be fully 
asec'rtaiiied must In* proved at pre ss ; thus magnifying incal- 
culably all tlu; ditHculties of the wood engraver, and leaving 
him almost wholly at the nlercy of the printer. W e have inves- 
tigated this subject with some attention, and our conviction is 
that had Mr. B. practised copper engraving, he could with equal 
ease Jiave excelled in it. Nay he might have surpassed even 
his present reputation on wood. '^Jdiis, we are aware, is saying 
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much. Our oj)iniT)n^ however, is not lightly lornu'd, for we have 
had an opportunity of examining some of his very few elforts 
on cu|>per. Our opinion, is founded likewise on the general 
principle of the far higlier (vapahilities inherent in the nuitallic 
surface, but more (isscmtially still, on th(‘ entire mastery wliich 
he a|)])ears to pc^ssess over all the resources of Ids art in de- 
vt lojune: those ca})abiliti(^s, 

W however, has st)me coiupcmsut mg advantages ol whicli 

it, vvt:)uld seem he tliouglit ]>ro[)er to avail hmistdt. l^ossessii\g 
en erv suitable re<juisit(^ for beauty, accuracy and effect, (at h'ast 
ig Air. licwlek's hands,) it is also mori‘ dtirdl/lc. [)aradoxi(*al 
though tliat may sound. This important quality, liowev er, will 
at oiu'e be undeislood to b(i merely relative, and to deptmd 
x:hi<j/iy on t(H:hni<‘.al difh ronces in the prmcij)l(‘.> of tlie two arts, 
and j)art icularlv in tin* details of [uinling. At all I'venis, it is 
sullimmit to allow the multiplying of impressions, if not. inde- 
hnitelv, at least to an extent, tlial ensures all tiui j)erpei nil y that 
can it'asonablv Ix' ealcuiati^d on for .)ny work. Tlu: d('gree in 
wliicli this ])rop(M‘t V exists m woo<! will ap'pear wlnm it is known 
that alfhough .■^t‘veral thousand copies ol‘ tlie engravings have 
n< »s been thrown oil*, tln‘ (nils ol* thci present edition arti as j)er- 
h'ci as tlios(‘ ot (he hr"!. It will b(^ made still larther (‘vidmit 
fiMiM a eiinnmi'^l ane(‘ whi(‘h Itas lately come to our knowledge, 
thai Min! wood cut has been known to stand upwards ol* nim* 
huiidred thousand imprt -.sums in the ordinary wear and tear of 
a ii<w\ spap/» r press, w itlioul nndin'going any material deiaco- 
meih . ' 

It results from thesi' ciicnmstaiun's that tln‘ (i\j)ense of pul)- 
hf‘a(i(a? and the cost to purchases are piawentcnl from evce(n|ing‘ 
the; lyowiids ot* inofleration. fhns one of tin* primary objects ol* 
tiu' v-(>ik, lliaf coml)inmg pleasing aiul nsc.lul. instruction 
wi;;i eceiiomv, is edi’ctuaiU at^enunplished, by bringing an in- 
ttn'estirig braneii of stnds' williin the I'eaeli of many to wdiom 
die eimrmous price, aeeoialing to any otlun* mode ol engraving, 
oinsl. hav(' Ibr evn'V lanulered il inacces.sible. far then from 
:piari*ellmg with Mr. Ih wick tor his pindeiMUce ol wood, we 
have eanse to \)(i pleas<nl with his choice*; for tfi that we own 
the restoration of an important but neuleetial ait, while an ac- 
(juaintance with llui particulars just mmmerated temls greatly 
to enhance our (estimate of tlios(^ abilities winch et^uld, with 
materials intrinsically inferior, produce such ixeNiilts as Ikj has 
done. These results, according to our judgment, iully warrant 
the opinion, that in truth and vigour ol‘ conception, boldness ol 
out line, just ness of ])r(>portioi), lidelit y and minuteness ot deli- 
neation, adherence to physiognomy, ifttitudo, character, manner, 
in short, in all that (ronstitutes nature’s copy/’ Mr. Ikwvick 

♦ This curious fact may help to do away with some mistaken notions very prevalent 
witli respect to the allcgeil superi»)rity of the earlier editions, and tlic ijecessity of occa~ 
^ioiially retouching the cuts. 
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has ill his own particular province never been approached. It 
is both singular and satisfactory to observe that although the 
perceptions seldom become more acute widi the lapse of years, 
lie has in the supplement given mujiiestionable |»roofs that all 
his lowers of design and (ixiicution continue unimpaired. 

T/ie list in the supplement is, as wt* have already said, iii- 
complete ; not, we should hope, from any fault or neglect on t he 
])art of Mr. 1h?wick. \Ve well know the dilHculty in a pro- 
vincial town of pro(‘uring good specimens, and we would 
heartily forgive hliii any rt liuTance he might fiud to, eonipn)- 
mise his reputation by engraving fVoin bad oiu s. I'he possessors 
of rare Hritish birds do not seem to b(* yet thoroueddy aw are'ot 
the advantage tlu‘y <leny I luunseh (\s of* having tluur sju eimeiis 
impi'risliably pii sorved by /i/r from the gruvor of Air. 

Jlewick. 

The. liirds arearrang<Kl sonu vvliat ]>ronnscu<^usly m tlu* Su pj jU - 
ment. We must, c-.ontent ourst Ives with prestaiiing (itlle more 
than asorf. (d‘ CV//u/og//t* iutxirspercd with suru uotiees 

as do not ap[)ear in the text, but which may lu ^ oe vvbolly 
uninteresting. 

! .(Did Jifrds. 

Vdli’od Iji/gnpiis—Lin, ((inul.) Rough beggt -1 fodc'/)]:. — 
Tlierct is nothing very veiivarkalilo connected with th(' liistoiy oT 
tins bii’d. Montagu ('onsideis it (lit', same as ti:- luilrit / 

Ill size, gcmoral aspe^U, and tin* fiihioss oi‘ tin- plmnaLi'f, 
it: riis<'ni])l<'s mon? tlu; < agle than the filcoii aiut hawk Iriln s. 
It is almost a pity that lannuais had not ongiiudly s( jiaraled b^, 
a genus aqdf la, the proper eagles from the smaih r biixls of prey, 
(aivier has done sometlung of* this kind by a (uv ision into tlu' 
iHiblc and ignob/c, begimiing with the fahxms, and ])!aeing tlie 
eagles after them as the ignoble. This uiTangemeut is singularly 
fanciful, and proceeds on a fallacious assinn[)lion. .\ habit arti- 
ficially imposed l>y man (*aimot constitut t? a ground ot* systematic 
distinction. Jh;si(h‘s, it is the fierce untanu.'able spiiit of the 
eagle, which, sternly resisting all the alteiU[)ts ol* man at subju- 
gation, shows his true greatness of nature, and entitles him to 
llie cliaracter of nobhx W^e say nothing here of the taste dis- 
played by the eminent naturalist iu question, in making the lie- 
reditary and acknowledged monarch of the sky descend from 
that throne on which he has been seated by the conunon con - 
sent of mankind in all ages. 

are almost inclined to quarrel with Linnauis for not tam- 
pering a little with system, by placing him first in the list, and 
before the haggard, hungry, foul-feeding, feetid race of vultures. 

Strix Jinbo — Bin. Le Due ou Grand Due — Jiuf. Kagle 
Owl, or great Eared Owl. — The most sage and dignified, if not 
the largest of the owl tribe, justifyiiig by its sedate and thought- 
ful look the conceit of the ancients, wliuth made it symbolical 
of wisdom. The cut affords a strikiiio; instance of the success of 
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wood engraving ii*i conveying all the difficulties of indistinctly 
variegated plumage. In tlie body of the work, we would parti- 
cularly point out the white owl(*S. 77u/////uv/), the long eared owb 
bittern, nightjar, tame duck, woodcock, and starling, as splen- 
did (‘vamples of the same kind. We ])refer the name eagle owl 
to any yet given, for reasons which will aiterwards ap]>ear. 

Strix I^i/clea — Idn. Snowy Owl. — First made kjiown to 
Hriti>li Ornithology by Afr. Ibdiock, who in 1820, pursued t»Jie 
amongst some of the Orkney Islands, but missed it. Tlience 
passing over into the Ze'tland islands, h<‘ procured an adult male 
sj)eciiiien, sIujI i)y ^li. L. lildmondston in the island of Fust, 
where it is understood to breiMl. .\c*C(>rding to tlui accomit 
given of it Ijy ]\fr. Fdinondston in tin* last \ (slume of the Werne- 
rian 'fransaei ions, ilssize must eijual, il‘ not exceed that oi‘ tlie 
former species, though Fdwanls and ollu.rs fire of a diHin^nt 
opinion. Ik^ssibly the discrepance mav have arisen from tiie 
individuals described liaving Ijta^n of d'.Herent si^xes, die female 
being sus|a‘(!fe(i by Mr. halmondston to be the larger, as in the 
eagle and otlna* ra])aeious liirds. 'flu.* Zi*l landic name is euZ-yeg/c, 
the apjMjllatiou gi\en to all o\vls in that, ]>ait of the c-ountry. 
h js \'erv i’ar(*, aUaehing itself* to two or three distrleis only of 
t!i(^ island, and afteetiiig solitary, stonv, and elevated plaet.s, 
its asjie(‘t i.'. <:<)mj)arat i vely lively, its form and mann(!r lallier 
eh.g*ojt,and its tllght, less buoyant and nuuHi ra[)id than that of 
tla other cvvls. It prevs elneoy on sand-pipers, miee, and 
jabl.it--. 'flu: ligare's generally given oi‘ this l)ird deno1(i dil- 

f( rene(‘ ofsex, immatmity of’phunage, or the habit of changing 
with s<‘asou or i limate ; for tlu'y appear more or less s[)<.a*klefi 
with hrown. 

Strii Bassci'ind — Lui, Fetite (duauittf^ — Ihil*. 'ihe Little 
OwL~l In s wa-^ the Hocfdd tdindr and diiaiudi ol (lessm-r, 
iiri^son, and tin? ohier naturalists. Linnaais c haracterizes it as 
didts^dt! dfl(^ jd/<s(’riSy wliM'li mu>t l)c‘ a nustakeg though it (has 
vary mueji in size*. It is tlu' smallest of tint cdrte.'-s l)iauch, but 
‘-(‘rtainly not ol the caicd biancli of the owl family, lor it is 
{argei tiian the next in cu'dc.r, viz. 

Slrii Scoj)s — Scops on petit ])uc — l?nf. T.itthM I orned 
Owl. — 'flu* engraving art scarcely furnishes any thing If) surj)ass 
tile softness and delicacy of touch displayed by iVlr. F>ew ick in 
the plumages of tliis, the most diminutive of the owl kind. Indeed, 
we may remark that in the representation of [ilumage, he stands 
nnriv ailed. Artists in general content themselves with giving a 
rough rt scmblage of jikimage. Mr. IJewick gives each parti- 
cular feather, or at Ica.st all the important classes ot fea- 
thers, as they are to be seen on lhe*body of the bird. In the 
Cmeliii edition of Liiuiceu.s’ Systema Naturm, this owl is said 
not to belong to Britain. It has orfly been lately arranged, aod 
completes the series of British owls. This ami the foregoing 
species exemplify in the most palpable manner, the improprieW, 
of making specific character depend upon size. Any word. 
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however unmeaning or cabalistical, would answer better for a 
trivial name than the degrees of comparison. It would be an 
act deserving the gratitude of the scientific to expunge such 
names from ornithological nomenclature, both systematic and 
vernacular. 

Tiirdtis lioseus — Lin, Merle couleur de Rose — Buf. — Rose- 
coloured Starling or Ou/el. — This is the male of a beautiful but 
very rare visitant. Mr. Bewick rather confounds names a 
little when he calls this a starling or ouzel, though it be in some 
measure intermediate. Liuiia us ranks it as a Tiinho^ : Pennant 
and Montagu call it an ou/el ; Latham a thrush. With siudi 
authorities, the expedience, of' altering or inultij)]ying names is 
not very apparent. 

ItotlHs So/ilorhifi — l/nt. ((rmel) M(*rlo Solitaire — Buf. 
Brown Starling or Solitary Thrush. — We have another mis- 
nomer here in starling. Although it must be alh)W(ul to ap- 
proach near to the stare in some particulars, it is arranged in the 
system under the genus tardus; and Latham calls it a thrush. 
VVe would enter our protest against the use of ecjuivocal or 
ulternating English names. To indi('at(i by a name that a bird 
is either a thrush or a starling, h<)wever closely those genera 
may he allicfl, is to confound idcmtities. 

Tardus Viseivoras — Ida. Draino — Buf. Missel "llirush^ 
Missel Bird or Shrile. — < )ur confidence in Mr. Bewick's ge- 
neral ai curacy makes us suspect that the spi cimen from which 
this cut was taken, must have hetui in a state of imperfect 
plumage, fm* we have see n ‘ male birds on wliich the spots on 
the breast were imu'Ji larger and miudi mori' heautifully cloud- 
(mI, Idle missel thrush is om* of our earliest garden songsters, 
and we regret to learn (hat it liegins to disaj)[)ear from situations 
where it used to be we ll know n. 

Orddas (}a///a/a — Ida. l.oriot — IbitV (Joldeii llirush, or 
(lohhui ( >i'ioJe of Latham, and (lolden Thni.sh of Jidw ards. — 
I'his is not a native, and probably never visits us but wlien 
forced by stress of weather. We ohjec.t to the name of golden 
thrash^ tor the reasons already given, and prefei oriole of 
[iimiauis, l^eimaiit, and Latlram. ]iuti()n, it is true, places 
it as a coiiiiectiiig link between the two, and Edwards terms 
it a thrush; but their authority, in general respectalile, is 
here e([ui vocal in itself, ami is, besides, borne down by superior 
weight. 

Triaflla (aniuabina — I dm. Grande Linotte des Vigiies — 
Buf. Greater Red-pole, Greater Ued-headed Linnet, or Brown 
Linnet. — Anotlu'r instance of the impropriety alludiKl to of 
connecting specific distinction with relative balk. Our own 
noiiieiiclature, not that of Linmeus, is chargeable w ith it in the 
present case ; but the ebjedtion applies to any language. 

Lmaria Moataao. Linotte dc Montague — Buf. Mountain 
Linnet or Twite. — Is therti any good reason for changing here 
the generic term FringiUa to Idnaria ? There is already in the 
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Si/st. Aw/. (Gme))* a fringillu moniium %vhich an.s\vors to this 
bird. We observe too in the body of the work, the same 
Latin name assigned io the common linnet, and to the lesser 
red-pole, as being on the authority of Linnieus. 

A lamia Campestris — Lin. Spipolette — Buf. Field or Rock 
Lark. — We have some demur as to the precise place to be 
assigned to this bird. Established usage is obstinate; but, 
perhaps, a better arrangement, — of at least vernacular names^ 
might be (‘ontrived for the individuals of this obscurely marked 
family. The d'stinction intt^nded by Liunanis, and signified by 
1 jiscii, in the term A. Nova/inm, we believe, is, in the main, 
correct — that it affects fallow or waste lands. This would 
lead to the expunging of nu fc lark, as tlie bird cannot be oiu^ 
and tlui other. I/atliam makes it tneadow lark; ])erhaps, upon 
tile whole, ttu* last name of all. There Is another lark that 
affects rocky situations; but whctlu'r these peculiarities may 
not sometimes arise from locality, or other circumstances^ 
might admit of s<mie doubt. In ligypt, it appears, the c'om- 
mon skv-larks are called mountain birds; ami vc’ry likely 
tIu V may i)i tliat (‘ounlry aff<*ct high situations, which they 
c< itjijd) (h» not with us. ('Innate or season too olleii in- 
llnem'es habit. Thus in winter w’c iKiver see tliem in tlu* air, 
asui they utter only a faint note on the ground, in sumnn r 
it is dieir lofty af rial position, and the* long i*,onlinued (hJightbd 
wa; bling that point them out to ol)sorvati()n. 

Ataada Minor — Inn. Lesser Fiehl Lark, or Tioo Lark. — 
A siiiiilar incongruity of terms meets us here. Between tree 
lark, and /ic/d lark, there can be no aliinity as regards liabit. 

authorities are in favour of its beiitg called /itdd lark, 
or li'SM r fit;ld laid , — that, is, W(‘ suppose, reck<ming the sky or 
common lark (A. Arvensis) to be tln^ greater field lark. A 
diliiv’ultv might l)e got lid of by styling this bird the /I. Annnfsts^ 
that is, field lark; and the sky lark might be called the 
'1. K///gv///.s, (.Y///0/7/, or ortherca. There, is a precedent tor it 
i*i Gmelin’s i'hanging linaria to linofa as the trivial name ot 
ihe common linnet, though we suggest it with much hesitation. 
It would also fri’C the subject from tlui embarrassnumt lud’ore 
urged, of making size a specific character. Such a practice 
is not admissible, even when the difference of size is striking, 
as ill the bittern, and little bittern. But in a family like* tlie 
present, the members of which vary in size so nicely as by a 
few eights of an inch, and are but faintly discriminated by 
plumage and other characters, the practice is calculated to 
destroy accairacy. Another proof, were any wanting, of tlie 
confusion thus created is to be found here. The present bird 
is styled the A. Alinor; yet there is in the body of the work 
a description of the A. Trivialis dr pipit, which is termed the 
smallest of the lark kind. 
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Musicapa (hisola — Lin. Gobe Mouche — -Buf. Spotted Fly 
Catcher. 

Sf/lvia Locifs/etla — hath. Fauvette Taclietec- — Buf. — This, 
we presume, is the bird of LathaiiTs new genus, sy/via, whicli 
corresponds to the 772otari //a na via of Gineliids Linnmus, — that 

is, if the French synonyme bo correctly iinderstood. It is an 
elegant little V)ird, and most beautifully represented. 

MotaciUa Sylvia — Lin. Lesser White Throat. — Here must 
foe an error. The M. Sylvia of Linnmus, is the xvhiU throat ^ 
figured and described at page 230 of the work. The sylcia 
sylviella of Latham answers to the white throat. 

Paras Crist at as — Lit?. Mesange Iluppee — Buf. Crested 
Titmouse. — This rare and handsome bird, Mr. B. informs us, 
was, with several others, lent to his work by the Honourable 
J. 1L Liddle, of Raveusworth Castle, in the county of Durham^ 
who possesses a valuable collection of our rarer birds. We are 
much gratified to see a taste for this fascinating stud}' pre- 
vailing amongst others of our young nobility and gentry. 

Tetrao Jiaftjs — Ijin. Perdrix Ro\ige — Buf. Guernsey Par- 
tridge or Red Legged Partridge. 

lliratido Pratincola — Lin. Perdrix de mcr — Buf. Pratin- 
cole, Austrian Pratincole. — Linmeus places this bird among 
the Passeres, but describes it as intermediate between the gralliu 
and the swallows. Gmeliii ranges it with tl\e gralliv, under the 
new genus gfareo/a. 

Tr???g(i Sijaatarola — Lin. VauneauGris — Buf. (irey Plover. 
—This, though a Tringn, (which, according to jVlr. B.’s ar- 
rangement, forms one of the genera of water birds) is ])laced 
amongst the land birds, seemingly because the plover family 
had been by liim included in that great division. It should 
have been a charadriiis^ if it be what Mr. B. considers it, really 
a plover, and not a sand-piper. Is there not some violence 
done here to the principles of classification, by separating the 
birds of the Iringa genus from each other ! Indeed the trans- 
formation into water birds of such birds as the oyster catcher, 
sanderling, curlew, whimbrel, woodcock, snipe, knot, heron, 
-stork, crane, sand-pipers, &c. has long been a stumbling block 
ill our way. They certainly do feed by the sea shore, by the 
margins of lakes and rivers, and in bogs, marshes, and fens ; 
but be it always remenibered that they so with their feet on 
terra firma. None of their habitudes are aquatic in the strict, 
and we conceive tlie legitimate, sense of that term ; they can 
swim with some facility, for a short time, if compelled, but it is 
upon the principle that a horse or an ox swims : it is never 
from choice. Place them on the water, suffer them not to leave 

it, or to touch the land, they could neither feed nor subsist. 
The echassiers (waders), as Cuvier properly enough terms them, 
may be deemed a sort of intermediate link ; but if they belong 
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to one element more tluiii another, their structure, form, and 
}ia])irs, would seem to consign them to the land rather than to 
the water. The feet of the oreat plover, whit:h bird is retained 
LIS a land bird, are much more webbed tl)an those of many 
tringjc and scolopaces. The impeidect web may, while it serves 
to preveni them sinking; deep in soft muddy places, be also a 
safV^unrd in the event of an accidental plunge into the water. 

Water Birds, 

ilaUhiula Vnljitiithei — IMontagu. Olivaceous Gallinale. GV//- 
ihiidd Alidfi/a, Little Gallinule. — Thesti two are not promi- 
nently dis('.riminated. According* to Montagu, the hmoth of 
iIjc funner is 7^ indies ; that of the latter, 7 ,V indies ; with the 
rt st of tlie markings very much a]ik(‘, or, at least, not more 
dissimilar than what might be suj)posed to arise from age, >sex, 
variety. The ?v////es jxn'zana — Lift, the li. Af/itatiCifs jnifior — 
Ihiss. seems, in some particulars, to <‘ome very near to the 
(i. ]' Orjainbei, though we are fvir from proposing to strike Mon- 
tagu’s bird out of the list. 

Irdea iMinuta — l/ni, !llongi<es do Suisse — Iluf. Little 
Ih'lieru. — It may be that w(' are aeejistomed to associate ideas 
<»1 great size and he.iglit with all tln^ nu.unbtus of this tall 
slender raec* ; but tlie* lignre here conveys tin* notion of a larger 
bird ihan the des< ription warrants, the body lieing the size of 
a thrush only. lu>r this defect, howevaa*, there is no remedy 
but. di scrtpiion. The hird h(‘ri» figured is a male ; tile One in 
tlie body of tlie work a[»pears tohav(d)oe)i a female. 

Tri/tfi — \l<nd, Ornith. Diet. Pigmy Sand-piper, 

u\ Pigmy Curlew'. — This is the Scolopar l\f/gf/ora of the Syst. 
Nat. (Gnid.) ihitish Grnitliology owes the [)reseut arrange- 
ment tv> Montagu. AVdiatever be tlie reasons for taking it from 
the genus scolopax, and ranking it as a tringa, its general 
aspei-t proclaims it more allied to the si!olopax (or rather to the 
11 w ganins or curluwu 

'Trifiga Jstandica — IJa, (Gni.) Red Sand-piper. 

Tringa Jlyperhorca — Lia. Phalarope Cendiv — Buf. Red- 
necked Phularope. — Brissoii, BiiHbn, Ptinuant, and Latham, 
call this simply the red phalarope. Sucli authorities should 
invariably give currency to a name, unless there be very urgent 
reasons indeed to the contrary. 

Aka Pica — Lin. Petit Pingouiu — Buf. Black Billed Awk. 
Sterna Fissipes — Lin. Epouvantail — Buf. Black Tern, — 
Montagu identities this with the sterna ni<rra. 

Sterna Dagalli — Montaou. Roseate Tern. — Introduced by 
Montagu as an undescribed species : it was presented to him 
by Dr. Macdougall of Glasgow, by^ whom it was shot in the 
West Highlands of Scotland in 1812 . It has been met with in 
the Fero Islands. We may observe, that the progressive 
stages, and the fluctuations (if any) of plumage of the tern 
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family have not been so particularly noted aji they might have 
been. 

Larns Islandicas. Iceland Gull. — So called on the authority 
of Mr. L. Edmondston, by whom it was first recognised as a 
British bird in 1814. Mr. B.’s figure is evidently that of an 
immature bird. The trivial name of zeitandicus would, per- 
haps, have been as appropriate as the one given. It differs 
from all the larger species known in this country, in having the 
primary quills white to the very points. We should like to see 
a more detailed description of its specific character and habits 
A very ingenious and promising young naturalist informed us 
he had met with this bird lately, in Bantry Bay, Ireland. By 
the way, the more uidVecpiented parts of the Irish coast are 
likely to present a very fruitAd and hitherto unexplained field 
for ornithological pursuits. And here we cannot avoid ex- 
pressing our surprise and regret, that, considering the numljor 
of intelligent anc well-educated men (especially in the medical 
profession) belonging to tlie sister island, so little should have 
been contributed by them to the advancement of this branch of 
natural history. 

Icarus Fi(sa/s — lJ)i. (toelund a manteau gris brim — Buf. 
Herring (iull. — Though not the most numerous, yet the most 
generally disseminated, and (aiuiliarly known of the whole 
genus. This gull is uescrilied at length in the work ; but we 
iiotice it. liere for the purpose of remarking tliat the portnut 
now given of it, will, w(‘ have lilthi do\ibt, be allowed hy every 
attentive observer to bo admirable. Tlie artist has, with his 
usual intuitive and felicitous tact, seized on the leading pe- 
culiarities in the eharacter and manner ol‘ this bird, — particu- 
larly its eager Avatchfulness, readiness to take fliglit, and give 
warning to all in its neiglibourhood of approacliing danger. 
This singular fact, in the liistory of the lierriug gull, was first 
distinctly pointed out by Ur. Ldmondston,. in his \^ievv of tlie 
Zetland Islands. The instinct is quite unconnected with the 
])rotection of its nest or young ones. A similar instinct, but 
more limited in its object and operation, belongs to the L. Ma- 
riniis, or black hacked gull. It is a little curious that S|)arr- 
man lakes notice of’ a species of u//.s, at the Cape of Good 
Hope, which he say-s, conceals itself perfectly, with great art, 
till one comes pretty near to it, when, on a sudden, it soars 
aloft, and almost perpendicularly, into the air, with a sharp, 
hasty, and quivering scream, which is an alarm to the animals 
tliroughout the whole neighbourhood, discovering the approach 
of a sportsman or enemy of some kind or other.'^ It seems 
imcertain whether the bird which now goes by the name of 
herring gull was the original L. Ehsows of Linnaeus, being 

a colour nothing applicable to the back of this gull. 

• Mr. E. has lately sent to tlie Edinb Museum an adult bird, with a particular 
description. 
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Lough Diver . — Much confusion prevails with regard to the 
distinction between this and the duck called castaneous ; we do 
not 'Dietend to unravel it. A description of the bird is given in 
the 3ody of the work. The same may be said of the next : 

Auas Canadensis — Lin. Oie a Cravate — Buf. Canada goose. 
An occasional visitor. It forms a suitable enough companion, 
though it greatly exceeds in size the one on the opposite page. 

Anas Alhifrons — JJn. Oie llieusc — Buf. Vhite fronted 

goose. 

Alias Ni/nica — Lin. (Gmel.) Castaneous duck. Mr. B. 
calls this tile castaneous duck, we know not upon what autho- 
rity. it seems to be the ferruginous duck of Pennant and 
Montagu, the tufted duck, var. O. of Latham, the olive tufted 
duck, Tirit. Miscell. This it is to miiluply names. 

Aiuci Moschaia — Lin. Canard musejue — Buf. Musk duck. 
Prom the great size of this duck, the ease of rearing it, and its 
superiority to the coninum duck, it is rather surprising that it 
has uot been more geiieridly cultivated. It is pugnacious, es- 
])ecially the male, spaning and sinking somewhat after the man- 
ner of tnir common poultry. Its gait is freer than tlie tame 
<luck, the feet being placed nearer the centre of the body; its 
movements more alert, manner more restless, but more res(jrved. 
A usi'ful hybrid is produced between it and the tame duck. It 
would form a valuable acquisition to rural and houseliold eco- 
nomy ; so probably might the eider be made were due pains 
laken. 

Th(‘ bird figured as tln^ of the Tjunoy llissa — Lin. or 

kittiwake,* will proclaim its lineage at once, witliout the aid of 
descriptic.m. To those who with us have see n myriads of these 
l.»eaut( f'-us inoffensive cn atures peopling the stupendi>us cliffs 
that raise their front to heaven amid the north seei foam, this 
livin. ]jr(;athing likeness will bring to mind many a pleasant 
scene traversed so oit in lite’s morning march.’' Tln^ bird fi- 
gured ill IMonlagu’.s Appendix as th<i /., ilinn/ns or little gull of 
(boelin and Pallas, wn agree with Mr. 1>. in considering an in- 
(iitidualof this very spec/ies, in a difiiirimt, perhaps more ad- 
vanced stage of ])lumage. Indeed it is more than doubtful 
whether the L. Minnlas has evei been autlu'iitie.aicd as a Ihitish 
bird. We would liere hazard a doubt as to the advaiitag(^ re- 
sulting from that propensity which inclines some to seize upon 

* Til the last voliniic of the Transactions of the Wernerian Natural History So- 
ciety is an interestin'^ account of one of tlic Zetland Islands, by (’apt. Vetcli, of 

the corps of Uoyal Knj^ineers. Jn the ornithological part of it are some particulars re- 
specting the kittiwake. He supposes it a habit of this bird to prefer covered places 
of breeding,” from their congregating in a natural arck. \Vc are dis}ioscd to regard it 
as an instance of what we have already alluded to, namely locality modifying habit. Tlie 
kittiwake in general affects mural, open, and exposed precipices for the purpose of ni- 
iliilcation. Amongst others, wc would instance Noss Head and Burruftrlh^ two of its 
most favourite resorts in the Zetland Islands. 

New Series, vol. iv. 


X 
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and make a denizen, nolens volens, of every feathered straggler. 
We do not deem our Fanna so poor as to require this. 

We are disappointed to find the boldest and most elegant of 
the tribe, the arctic gull, L. Parasiticus, still wanting in Mr. B/s 
work. It is neither so rare nor shy but a specimen might have 
been procured. Its more minute history is rather obscure. Some 
observations by Dr. Edmonston and Mr. L. Eldmonston, in tlie 
later numbers of the Kdin, Phil. Journal promise to throw light on 
it.* Enough, however, has appeared to prove Montagu’s specu- 
lations to have been as well founded as t:iey were acute, namely, 
that the L. Crcpidatus and the young of the arctic gull are iden- 
tical. Cuvier, in his Rctync Animal, even so late as 1817, adopts 
from Brisson the genus »S7m oyY//m‘, (the genus Lesfris of Illiger,) 
in which he includes the L. Parasiticus and L. Crepidatus as 
distinct species. It is not a little singular to find so distin- 
guished a writer not only retail the long received, but now uni- 
versally exploded belief, in the unnatural instinct of these birds, 
but actually introduce a genus implying the existence of tliis 
habit. 

From the size of tlie pair of black toed gulls in the Edin. Mu- 
seum, we have sometimes fancied that they might be the young 
of the Catarracirs. lias the young c)f tlm catarractt^i (Wtu' been 
precisely ol)served and discriminated ? 

The lesstu’ black back, as it is called, Linus (ilaucus, is also 
wanting to complete this nimierous, changeful, and hitln.rto 
im])erfecfly (liscriininatcd tribe of birds. 

Sco/opax (,V/;/(’.sYY 7 /,s — tJn. (GmeL) ( -inei(M)ns god wit, Tins 
bird terminates the supplement. iNlr. Jk closes liis descrij>tion 
of it with some remarks on the confusion vyhich prevails regard- 
ing the scolopax and tringa genera. The fluctuation of plumage, 
reserved habits, ami near aflinities of these niinuuous and ill- 
defined tribes will long o[)pose obstacles to the settlomeut of 
tlieir respective claims. i\or will the alisence of all precision 
in th(^ language of colour, be one of the least obstacles to such 
settlement. Wjiteis on natural history have, indeed, denied 
themselves a powerful auxiliary in so long hesitating to adopt 
Werner’s Nomenclature of Colours, or some other constructed 
on a similar basis. AVe must give full credit to Mr. B. for the 
disinterestedness of his wishes on this point (excepting so far as 
he has to depend on the information of others), for no one stands 
less in need of colour render his figures recognizable. 

Mr. B. continues, we think judiciously, and at all events, con- 
sistently with the scheme of his work, to reject all synonymes 
but the most <;ommon and popular of the French from Buffon. 
Ornithology has, perhaps, from the very nature of the subject, 

* Vetch states several curious facts which manifest a nice and accurate obser- 

vation of tlie habits and economy of the arctic gull. 
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siifl'ered more than any other branch of zoology, from the la- 
boured aggregation of synonynies, and the creation of new terms. 
To Linnveus this privilege might be allowed, were it only to 
show the chaos out of which he brought order ; but where is the 
necessity of varying or repeatijig names for the fiftieth time i Not 
the least amusing part of the matter is that thougli authors pre* 
determine to refuse to such synonyma all authority in their wri- 
tings, a lurking pendunit for display leads to their insertion, and 
to its nnavoidablcj concomitants, — additional bulk and expense^. 
When once the identity of a bird has been ascertained, and its 
p4;u‘e in the prevailing luunenclature nniversally acknowledged^ 
and tlu-refore lixed, all names but the Linnican, or systematic, 
and the best established vernacular name, may be advan- 
tageously dispensed with; unless, ])orhaps, in the form of notes, 
to srrve as tlie basis ol* future catalogues. We could say much 
on this sul)je(*t, and on tlie priiuaples aiul details of classilication ; 
hut our limits do mil admit of more than one or two nnnarks. 

To ns itap]>( ars as though the aspect wl)i(‘h iiatural history in 

rj(?ial, and ornifliology in particular, piesents, howe'ver bright 
in some respects, were by no means encouragitig, so far as classi- * 
ti<'atiori is i oiuaant d. So many new arrangements and modi- 
tications (mere transpositions w<-Mild have l)eeu immaterial) have 
laa-n propounded and are daily pouring forth, that we look iii 
vain lor that universality of language which it was ilie primary 
obj< t‘l of la?mu‘us t.<^ (‘stahlish, which was sj)oken by his illus- 
h'jons pupils and their iiumedjate siu cessors, and enabled them 
to do the mighty things they have done towards the elucidation 
of nature. In Crermanv and the iiorlli ofbhiroj)(‘, a close adhe- 
'‘occ to the Limueau system; — amongst ourselves, the inter- 
mingling with thai, system alterations from every (piarler; — in 
broK f the rejection of this and all otlier systems, and the 
<M'ealioii of a new one, or rather a variety of systems different in 
their principles, and endlessly varied in their details, — promise 
s 'ch a store C)f glorious (:onfnsi<jn for tlie naturalists of ^anope, 

! will of itself long atford them matter of emjiloymenl. 

We may be wrong, but much of this “ most admired dis- 
order/’ Ave imagine, can be traced to a too early meddling witli 
the Limuean system, cliietly by two writers, whose popularity 
and influence were for a long time very considerable ; but vvhp, 
whatever their other merits might be, were not the best cpialified 
cither for rectifying old systems, or framing new. Wc mean 
Ihiffbn and Pennant. The one atfected to despise all system — 
the other entertained the utmost reverence for the Linnaui sys- 
tem. Nevertheless each must be indulged with a system of his 
own. 

We would touch this subject with 9 JI the delicacy and defe- 
rence which are due to the eminent authors who have so greatly 
illustrated it. We are not decrying innovation; — time and cir- 
cumstances suiting, change is not only desirable, but indis- 

X 2 



308 Proceedings of Philosophical Societies. [Oct. 

pensable. But we respectfully submit the following question to 
the consideration of the learned ; and though at the risk of our 
notions being thought rather antiquated, we would desire to be 
understood as putting the case gravely and even strongly thus : 

Would the branch of natural history of which we are now treat- 
ing, have been injured or improved, supposing that naturalists had 
gone on conforming to the Liiinmaii arrangement, even with all 
its errors and imperfections (and they are doubtless manifold), 
until such time as more matured and definite information, a 
general wisli felt, and inconvenience expressed by the scientific 
world, should, while it demanded, have sanctioned the intro- 
duction of a new or an improved system worthy of universal 
adoption 7'’ 

But we must desist, and bring to a conclusion an article which 
has expanded itself under our hands much beyond wliat was at 
first contemplated. The general tone of our remarks will have 
sufficiently evinced the high opinion we entertain of Mr. B.’s 
unpretending but meritorious labours, lie has iU3W all but 
perfected a work tliat must endure while a delightful branch of 
Ivnowledge continues to be cultivated ; nor do we despair of yet 
having to congratulate him on giving to it the finishing stroke 
of his graver. 

Before taking leave, we would direct liis attention to one work 
that would prove acceptable to every British naturalist, amateur, 
and sportsman. It is still a desideratum, viz : A Manual of 
British Ornithology,^’ with Mr. Bewick’s cuts, and tlie leading 
generic and specilic characters attached, in the manner of Smel- 
lie’s Elements, or Turton’s Manual. The materials for such or 
any similar work are in his hands, to be moulded into any form 
he may think fit. — [H.] 


Ahticle XVI. 

Froceedings of P/iilosophical Soriclics. 

GEOLOGICAL SOCIETY. 

June 2 \. — A paper was read on the Rocks that occur in the 
Neighbourhood of Bovey Tracey, in Devonshire. Ily J. G. 
Croker, Esq. 

The rocks which have been observed within this tract are 
granite, containing veins of tin and copper ores, a remarkable 
vein of micaceous iron ole, and its fissures tourmaline and apa- 
tite. Sienite containing ores of lead and copper, red sandstone, 
limestone of several varieties, and Bovey coal. 

The author details the topographical situations and boundaries 
of these various rocks ; but the assistance of the map by which 
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the paper is accompanied, is necessary to render the descriptions 
fully iiitelligible. 

A letter from Sir Henry Bunbury, Bart, to Dr. Somerville, 
MGS. was read, giving an account of the strata pierced through 
in boring to the deoth of 270 feet below the surface, at Milden- 
hall, in Suffolk. 'Jhis boring was made in the hope of raising 
water t*' a higher level than that of the surface ; but though the 
water filled the shaft, it did not rise above it. 

I'lie substances passed ihrougJi in this trial were the fol- 
lowing : 

Feet. 


1. Connnon while chalk, witlioul flints. 35 

2. Yellowisli chalk ;> 


3. Ctccy and liard cludk 130 

4 . nine clay 54 

Fi. Ditfo darker and liarder l() 

0. .Did.o nn\i‘(l with ^rcHai sand 10 

7. < hciii .sand with various hissils If 

8. nine clay witli fossil shells I) 


270 


/\oi<'no' the fraf^nunil.s of fossils hrouj^^ht up hy the liorin^ 
'nun iono w'ere [)iecos of })enta{*rinite stalks, and fragments hav- 
ing the ajipearancMj of jiyriles from tin? green sand. 

A no1i(‘(* respe(ding the (jnart/rock of liroinsgrove Lickie, by 
Mr. .buiitis YatfS, 1M(1S. was n ad. 

Tlte quartz rock hero roferrt'd to lias lituai desinihed by the 
ll* V - Ml’, lluckland, in the hfth volnnui of the (loological IVua-' 
sa(‘tious. Tne present injlice details the chiiracte*rs and local 
positions {»f a s(;ries of specimens preseiitf fl }>ythe author to the 
Society. 

The f^uart/ rock passes on oie- hand into coarse friable lime- 
s' ^iie, in wliiidi the crystalliiu^ slriictiini caitircly <lisapj)(‘ars ; and 
' . tin* other, into a rock conqiosed of minute quartz crystals. 

The spi’ciniens: illustrate this transition, and it is remarkable, 
that, tlie crystalline \arieties contain impressions of shells. In 
sinking a shaft to the depth of 40 or oU yards on tlui eastern side, 
of the Low er Lickie range, some of the usual beds of the co»al 
formation were jiasscd through; and at a considerable depth a 
limestone was found containing shells, which appear to belong 
to the genus anoinia, beneath wdiich was the quartz rock also 
containing impressions of shells of the same kind. These facts 
the author considers as sufficient to det^irmine the class towdiick 
this rock belongs, and to place it decidedly among the transition 
series of formations. • 

The quartz rock of tlie Lickie is similar to that which occurs 
at the southern extremity of the Malvern Hills, and to the quarto 
grit of the Wrekin described by Mr. Aikin in the first volume 
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of the Geological Transactions, and the author thinks it proba- 
ble that it may rest on greenstone analogous to that of those two 
situations. The shell limestone also of llromsgrove Lickie being 
identical with that which occupies a still higher portion in both 
those ridges. 

Between Cradly and Stourbridge in the north-east angle of 
^kVorcestershire, liaginents of the Cjuartz rock rounded by attri- 
tion are found in a gravel pit iinb(idded in what seems to be a 
decomposing trap, probably idfuitical with the slaty micaceous 
gieenstone of th(‘ Wrekin. Portions of the trap fall off from the 
sides of the j)it in flakes ; but it is remarkable that the planes of 
separation pass without interruption tlirougli the pebbles of 
quartz rock and the trap ; so that the sides consist of smooth 
vertical surfaces, like fliose whicl) a?'e said to occur in the chHs 
of the pudding stone at (^illender. 


auticj.k XVI r* 


SCIKNTIFIC 1 NTFLL1(U:N(’F., AM) NOPK t:s OF SUB.Il.CTS 
CO N N K< r r. I) \\ rni s( :i i n c i:. 

.1. Andb/sis of an Iron -ore from Jh'azil. 

Baron d'Kschwege, clircctor-gcncnil of the mines of Brazil, has sent 
to M. Vauquelin for analysis’ a specimen of an iron-ore, which is found 
in detached pieces with micaceoiis iron-ore and topazes, in de- 
composed chlorlte-islate, at Capao, near Villa Rica. The colour of 
this mineral is black ; its fracture has a very .strong lustre, resj)IeiKlcnt 
as a mirror. \\' hen I)niised, it is reduced into little micaceous lamina; ; 
its powder is brown, and it is slightly atUm^ted by the niagiu t, Sp. 
^r. 5'260. In muriatic acid it dissolves entirely, hut is insoluble in 
nitric acid ; exposed to a red heat, it augments a little in weiglit. 

Dissolved in muriatic* acid, it precipitates gold from- its solution in 
tJie metallic state, prov ing that it contains protoxide of iron ; but as a 
large quantity of the ore is recjuisitc to preci[)itate a small (juantity of 
gold, h cannot contain much of that compound. Vauquelin con- 

cludes, from an experiment in which 200 parts, calcined in a platinum 
crucible, augmented in weight "5 per cent., that this iron-ore consists of 


Peroxide of iron 72 

Protoxide of iron 2<S 


100 

besides a small quantity of phosphoric acid and of manganese. It is 
probable, he observes, that all the iron-ores slightly attractable by the 
magnet, are similarly constituted. — ( Ann. de Chini. &:c. xx. p. 85.) 

II. Geology of the Sierra Nevada (rf Grenada, 

This chain of mountains, more elevated than the Pyrenees, and 
crowned, on some points, with eternal snow^s, has been geognostically 
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exanuned by Don Josef Rodriguez, director of the Observatory of 
Madrid, and one of the most eminent disciples of theschool of Freyberg. 
According to the geometric levelling of Don (Jemente llojas, the 
Picacho de Vcleta is elevated 3,4' 1-7 metres, or 1 1,309 feet above the 
sea: and the altitude of the Cerro de Mulhacen is 3,531 metres, or 
I ] ,585 feet. 

'rile formations which constitute the entire mass of these mountains 
are prin.dive and have great uniformity. I'hey are miea-slates, wliich 
pass into gneiss and clay-state (pliylladt?, thonschieler) ; and which 
contain subordinate beds of eupholite (serpentine, diallage rock), of 
(piartz, and probalily also of greenstone (diaiiase). There is neither 
grrinite nor true gneiss ; nor arc tlie fragments of those rocks i'omul 
even in neighb(>uring alluvial tracts. 'J'lie existence of greimstone 
in suhonliiiute beds is rendered extremely probable by the blocks of 
licit substanee which are dispersed around tlu.‘ pririci[)al chain. In 
this greenstone erysttillized garnets are disseminaieil, as in that of the 
niiea-sli'tes collected by Humboldt in tin* chain of the littoral of Pa- 
raeas. On tlie southern deelixity oftlu' Simaa Nevada, e!a\ -slate re- 
puM s on the miea-sta.te, and supports, in its turn, hiaek transition 
llnH^.^-tones rich in Milphiiri't of haul. 

k might appear iVom the abundance of the beds ol gn eustoiu', that 
liu' w lioie mass of tlu‘S(‘ mountains b(‘longs to the transition formatitni ; 
but it must not be {‘orgotteu that tin* stanniferous graniu^s of the 
h'iri!to!g(‘l)irg<.‘ in I'raneonia also present beds and veins of gnamstono. 
:iud t{: It M, dv. Hueb has discovered primitive eujiliolites in the Nortli 
ofFo'ope,^ The strata of rocks which compose the Sierra Nevada 
ar(i ineliiied in the form of tih's ; that is to say, tlieir direct ion is nearly 
tKiralicl to tliat of the c'caitrai eliaiii, and they dip towards the north 
on the iKM'thern deelivity, aiul towards tlie south on the soutlu'rn. In 
the Al[)s, the strata are most frecpicntly inclined towards the centre 
of the chain; on the coast oi’ Italy they dip to tlu' nortli. It xvill be 
to the geoeoiost to Ix' well ae(|uainted with the relation of the 
xohaniie rocks of v'ap de Crates to the intermediary and primitive for- 
nuiis <as of the Siiara Nevada. 'The tract whicii surrounds this chain 
is SC' elevated, that the Uj)[)C‘r platlbnn of tlie tovM‘r of llu‘ failliedial of 
t’iiamada is itself* 781* metres, or 2,57- fc'ct, aiiove the marine level. — 

« . an. de Cdiin:, <!v’C. xx. p. 99.) 

111. On ihc Prcparali(ni n/ Fannie Acid from I'arfaric Acid. 

Professor Dobercaner has found that when bilm trate of polasli, or 
pure tartaric: acid, is sliglitly lieated with black oxide of* mangaiu so and 
water, a great cjuantity of carbonic acid escapes, and a sour colourless 
liquid distils, wliicii is formic acid. 

1. It is, even at the common temperature of tlie atmosphere, decom- 
posed by concentrated sulphuric acid into (»xide of carbon and water. 

2. Uy nitrate of silver and periiitrati; of mercury, when sligiitly 

heated, it is completely converted into carbonic acid, while the oxides 
are reduced to a metallic state. • 

♦ It may be added, that diallage-rock and scrpc^itine occur associated wifcli gneiss, 
mica-slate, and other primitive rocks, in the Shetland Isles ; and that the latter is also 
found in detached beds and nuisses in the granite of Ahenlecnshirc. There docs not, 
indeed, appear to be any reason for siippo.sing that the rocks of the Sierra above noticed 
belong to the transition class. — Ki). 
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3. It forms with barytes, oxide of lead, and oxide of copper, salts 
which have all the properties of formates. 

What remains after the distillation in the retort, is, when tartaric 
acid has been used, tartrate and formate of manganese. If sulphuric 
acid be added, together with the black oxide of manganese, all the tar- 
taric acid is decomposed into carbonic acid, water, and formic acid, 
and a greater quantity of the latter is obtained than in the former ex- 
periment. The best proportions for obtaining this acid are 78 parts of 
crystallized tartaric acid, 105 of black oxide of manganese, 115 of 
sulphuric acid, mixed with 2 or 3 parts of water. 

Professor Dobereiner believes, that when nitric acid acts upon 
sugar, alcohol and formic acid are formed, and ho finds that tlie easiest 
method of ascertaining its nature is to try tlie effect wliich sulpliuric 
acid, and nitrate of silver, or pernitrate of mercury, have on the acid, 
either combined with water or with bases. 

IV. Bezonrs voided bij a JFoman. 

The calculi called bezoars are found in the stomach and intestines 
of certain herbivorous animals, but had not l}een met with in tliose 
either of carnivorous animals or of man, until Dr. Champion, an emi- 
nent physician of llar-Ie-duc, sent sotne for analysis to M. Henri 
Braconnot, which had IVecjucntly been voided, in a diurnal vomiiing 
of blood, by an unmarried woman, whose menstruation was irregular, 
and whose urine had become much diminished in quantity before the 
evacuation of these concretions commenced. 

Th esc bezoars have the form of crisp almonds { pmlinca) and are as 
large as small hazel nuts ; tht‘ir surface is tubercular and coloured 
brownish red by the blood.. Internally they are of a yellowish white, 
inclining to fallow, and appear to consist of brilliant crystalline grains ; 
they do not present any concentric layers. They are usually of a close 
texture, I)ut are sometimes cellular, likc'the marrow of bones; and may 
be cut with a knife like >vood, of which they liave also the aspect. 
At one of their extremities there is an infundibuliforni depression, often 
filled with dried blood, wliich communicates with a tube extending 
throughout tlieir length; this tube being sometimes partially or even 
wholly filled up. Two of them had cavities in the interior, like little 
geodes, but none offered a distinct nucleus ; their specific gravity was 
above that of water. 

These bezoars being boiled in water and the liquor evaporated, a 
slight residue was obtained, containing a free acid, the muriates of 
soda and potash, and a small quantity of animal matter. They were 
then treated with a solution of* potash, which had little action upon 
them ; a brown fluid resulted, however, in which muriatic acid occa- 
sioned a slight precipitate, that did not contain any uric acid. Every 
thing having thus been obtained from them that these solvents could 
extract, tliey were triturated with concentrated suljihuric acid, with 
which they produced a thick mucilage, that by solution in water and 
ebullition for some hours, was converted Into sugar. 

They were not acted upon by muriatic acid ; by treatment with 
nitric acid 2 grammes of thorn yielded 0* t grammes of oxalic acid, a 
small quantity of yellow bitter matter {amcr), and an insoluble white 
substance resembling baked starch; this is readily soluble in am- 
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jnonia, from which it is precipitated by acids in the form of a colour-^ 
less jelly. 

These bezoars are inflammable, but do not emit while burning the 
fetid smell which characterizes animal matter in combustion. Four 
grammes distilled in a glass retort, yielded 0*5 of a brown empyreu- 
inatic oil, and T7 of a yellowish fluid, which strongly reddened turnsol 
paper, and also contained ammonia. There remained in the retort 
!•! of charcoal, which left after combustion 0 14 of grey ash, affording 
to water the muriates of soda and potash, with traces of a sulphate and 
carbonate ; and to muriatic acid some phosphate of lime ; 0*02 grammes 
ofsilex remaining undissolved. 

* ‘‘It results from the preceding facts, says M. Braconnot, that 
the hezoars vomited by the woman of Bar-le-duc have absolutely all 
the properties of wood; they bear a great resemblance to those which 
were, found among the presents sent to France by the king of Persia, 
and which liavc been examined by iSL Bcrthollet. But it is to be re- 
marked that these oriental liezoars were easily soluble in potash, 
whilst ours are dissolved only in very small (piantity by it. This would 
appear to render their rcseinblancc to wood still more perfect/’ (Anin 
de Chim. &c. xx. p. IJIK) 

V. Fit// of (I Mdeorite at Angers, 

'J'he following particulars respecting this event arc derived from a 
leUer of i\I. Desvaux, keeper of the Museum oi‘ Natural History at 
A ngers. 

At a quarter after eight in the evening of the I5rd of June, in the 
'present ytxir, the sky being clou<lIe.ss and the air calm, there was seen 
at inany places, such as Loudun and Angers, towns sixteen leagues 
distant from each other, a vivid meteor to the south-east of the latter 
place, which remained visible for many seconds. To this succeeded a 
very loud detonation, followcal by a rapid succession of reports of less 
iiiteiisity, resembling a running lire of musketry, and continuing for 
iiv<^‘ or six st'Cfnuls. 'flvis fiia'-hall, much nearer to Angers than to 
Sauiuur, appears to have had its centre of action over St. Jean-des- 
Mauvrets, a league and a half from Angers, on the left bank of the 
Loire, laiminous traces a})peared iii the atmosphere after the deto- 
nations, and a shower of stones descended, of wliieh one, weighing 30 
ounces, fell into a ganieu at Angers; the ground being hard, it made 
only a vt ry slight liole, and being taken up at the moment of its fall 
had no particular heat ; the temperature of the atmospliere was be- 
tweeen S and 82'^ Falir. 

^riiis meteorite, which appears to have been tlie only one of the 
shower that had been taken up, is described as being an irregular an- 
gular fragment, evidently a portion of a larger mass, invested with a 
brown black crust, on part of which is a bubble ; and presenting, in- 
teriorly, the same aspect and structure as the stones which fell at 
fAigle in 1802. 

An interesting account of the meteor itself is given in a letter ad- 
dressed to M. Arago by M. Boisgiraud, sen. Professor of the Phy- 
sical Sciences at the Royal College ^f Poitiers; of this the following; 
is an abstract ; 

There was seen at Poitiers, at eight o’clock, in the evening of that 
3rd of June, a beautiful falling star in the NNE, consequently near the 
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magnetic meridian ; it resembled in its brilliancy and in the nature of 
its light, the fire-work called a Roman candle. It left after it a 
luminous rectilinear train, which, attenuating towards the top, in- 
creased in diameter as far as a point a little above its lower extremity. 
This point, more luminous and of greater diameter than the rest, also 
remained for a much longer time ; it subtended an angle sufficiently 
sensible. The inferior extremity of this train was in the constellation 
Auriga, passing between the stars Capella and ; by degrees it al- 
tered in form, and presented, nearly, the aspect of the projection of a 
helix traced upon a cylinder. The extent of this helix diminished in 
proportion as its diameter augmented, and its brilliancy sensibly de- 
creased at the same time. After some minutes its continuity ceased, 
and it became divided into two branches, the superior of which con- 
tained the greater portion of the curve, and both extremities of each 
branch were directed towards the w^cst. T he upper branch continued 
slowly to diminish in brilliancy, and without cluinge of place or further 
alteration Cff form it ceased to be visible in ten or twelve minutes after 
its first appearance. The Inferior braneli still ])rescnted an irregular 
curve, and after the lapse of some minutes, nothing of it remained ex- 
cept the brightest point, or nucleus, the lustre of which became slowly 
extinguished. The position of this nucleus with respect to the two 
stars above mentioned, as far as could he judged without an instrument, 
appeared to be invariable ; notwithstanding that the phenonuajon con- 
tinued for a quarter of an hour, and that the diurnal motion of the stars 
had been sufficiently sensible. (Ann. de Chini. S'C, xx. p.89.) 

VT, Case of a AI(ni sxmlloxviHfi; Clasp Kfiives. 

Dr. Marcet has gi\en a curious and detailed account of this case 
in the 12tli vol. of the Medico-Chirurgicul Transactions, from which 
we extract the following particulars: — 

In the month of June, 1791), John Cunnnings, an .y\mcrican sailor, 
about twenty-three years of age, being with his ship on the coast of 
France, and having gone on shore w itli s<nne of his ship-mutes, about 
two miles from the tovvn of Havre de (irace, he and his party directed 
their course towards a tent, which they saw' in a fiekl, with a crowd of 
people round it. Being told that a play was acting there, tliey en- 
tered, and found in the tent a mountebank, who was entertaining the 
audience by pretending to swallow'^ clasp-knives. Having returned on 
board, and one of the party having related to the ship^s company the 
story of the knives, (huiunings, after drinking freely, boasted that lie 
could swallow knives as w ell as the Frenchman. He was taken on liis 
word and challenged to do it. Thus pressed, and though (as be can- 
didly acknowledged in his narrative) “ not particularly anxious to take 
the job in hand, he did not like to go against his word, and having a 
good supply of grog inwYirdly,’’ he took his own pocket-knife, and on 
trying to swallow' it “ it slipped down his throat with great ease, and 
by the assistance of some drink and the weight of the knife,’' it w’as 
conveyed into his stomach. TJie spectators, however, were not satis- 
fied with one experiment, and asked the operator whether he could 
«waUow more ?” his atnswer was, f all the knives on board the ship 
upon which, three knives were immediately produced, which were 
wallowed ip the saipae way as the former ; and, by this bold at- 
tempt ;of a drunken naan/’ (to use Ws own expressions) “ the company 
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was well entertained for that night/^ The next morning he had a 
motion, which presented nothing extraordinary ; and in the afternoon 
he had another, with which he passed one knife, which however was 
not the one that he had swallowed the first. The next clay lie i>assecl 
two knives at once, one of which was the first, which lie had missed 
the day before. The fourth never came away, to his knowledge, and 
he never felt any inconvenience from it. a\fter this great perform- 
ance, l;e thought no more of swallowing knives for tiio space of six 
years. 

In the month of March 180.5, being then at Boston, in America, he 
was one day tempted, whik‘ drinking with a party of sailors, to boast 
•of his lormer exploits, adding that hit was tlie same man still, and 
ready to repeat his performance; upon which a small knife was pro- 
duced, wliicli he instantlv swallowed. In the course of that evening 
]i(‘ ^wallowed live more. The next morning crowds of visitors came 
to see him ; and in the course of that day he was induced to swallow 
eight knives more, making in all fourtcen. 

This time, however, he paid dearly for his frolic ; for he was seized 
the next morning with constant vomiting, and ]iain in his stomach, 
which made it necessary to carry him to C'harlcston hospital, whereat, as 
iio expresses it, “ hetviixt that period and the 2<sth ol’tlie following 
nmnlli, lie was safely delivered of his cargo. 

'I he next day he sailed lor fVanee, on board a brig, with which he 
partial there, and eruharkc'd onboard the Betty of riiiladelphia, to re- 
turn to America. But on his passage, tlu* vessel, which was probably 
caii wng on some illicit iralftc, was taken by liis iVIajcsty’s ship the Isis, 
oi lift}^ guns, and sent to St. John's, Newfoundland, where she w^as 
eontiemned, wliiU; lu^ hirnsell' was presst <l and sent to Kngland on 
imaixl the Isis. ()ne clay, vvhil<‘ at Spithcad, where the ship lay some 
tmu, having got drunk, and, as usual, n iiewed thii topic of his former 
follies, lu.‘ was once more cliailenged to ri'peat the experiment, and 
ag,'m complied, “ disdaining,” as he says, to l)c‘ worse than his word.** 
'^fhis took place on tlie Itii of Decemher and in the course of 

!^cu night he swallowed five knives. On the iu‘\t morning the ship's 
c canpany having c'xpressed a great dcMrc to see him rc{)eat the ])er- 
fornumce, he complied w ith his u^utd readiness, and by the encou^^ 
ragenunt of llie people, and the as>istancc of good grog,' lie swallowed 
that day, as he distincll} recollects, nine cla>p-knivcs, some of which 
were very large ; and lie was afterwards assured, by the spectators, 
that he had swallowed four more, wdiich, however, lie declares he 
knew^ nothing about, being, no doubt, at this period of the busine.ss, 
too much intoxicatcal to have any recollection of what was passing. 
This, however, is the last performance we have to record ; it ^jiade a 
total of at least thirty-live knives, swallowed at different times, and 
we shall see that it was this last attempt which ultimately put an end to 
his existence. 

On the following day, 6th of December, feeling much indisposed, 
he applied to the surgeon of the sfiip. Dr. Lara, who by a strict in- 
quiry, .satisfied himself of the truth oV the above statement; and, as 
the patient himself thankfully observes, administered some medicines, 
and paid great attention to his case, but no relief was obtained.* At 

* An interesting letter from Dr. Lura, was found among Dr. Currys’s papers, which 
supplies some of the particulars respecting the patient’s illness, while ou board the Isis ; 
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last, about three months afterwards, having taken a quantity of oil, 
he felt the knives (as he expressed) it ** dropping down his bowels;’' 
afler which, though he' does not mention their being actually dis- 
charged, he became easier, and continued so till the 4th of June fol- 
lowing {1806), when he vomited one side of the handle of a knife, 
which was recognized by one of the crew to whom it had belonged^ 
In the month of November of the same year, he passed several frag- 
ments of knives, and some more in February 1807. In June of the 
same year, he was discharged from his ship as incurable; immediately 
after which, he came to London, where he became a patient of Dr* 
Babington, in Guy's hospital. He was discharged after a few days, 
his story appearing altogether incredible, but was re-admitted by the' 
same physician, in the month of August, his health during this period 
having evidently become much worse. It was probably at this time 
that the unfortunate sufferer wrote his narrative, which terminates at 
his second admission into the hospital. I find, how^ever, by the hos- 
pital records, that, on the of October he was discharged in an 

improved state ; and he did not appear again at the hospital till Sep- 
tember 1808, that is, after an interval of nearly a year since his for- 
mer application. He now became a patient of Dr. Curry, under 
whose care he remained, gradually and miserably sinking under his 
sufferings, till March 1809, when he died, in a state of extreme ema- 
ciation. 

VII. iV^ro Analyses of the AnipluhoUc Minerals ; hy P. A» de Bonsdorff. 

1. Grammatite, from a quarry of primitive limestone at (Jullsjo in 

Wcrmeland. Crystallized without secondary facets, the obtuse angle 
measuring ; colourless. Fuses readily before the blowpipe 

with a strong ebullition. 

2. Grammatite from Fahlun. Forming tetragonal prisms imbedded 
in talc ; colour honey-yellow, harder than tlie amphihoies, and, in ge- 
neral, giving sparks with .steel. More dillieultly fusible before the 
blowpipe than the other mineralshere described, but witli a considerable 
ebullition. 

3. Vitreous Actinotc from the iron mines of Taberg, in WerineJand ; 
accompanied with oxidulous iron ore, green foliated talc, and a little 
calcareous spar. Scopiform, straight or curved ; and pa-sses by an 
insensible transition from green rays of a considerable size to very fine 
white fibres, having perfectly tlie aspect of asbest ; it is very brittle, 
and has a very strong vitreous lustre. The deeply striated surfaces 
of the crystals do not permit an exact determination of the angles. 
Before the blowpipe, it presents, in the exterior flame, little shining 
bubbK'S, accompanied wdth a kind of plio.sphorescence : in the interior 
flame it melts with difficulty into an opaque glass. 

4. Asbest of Tarentaise in Savoy. W hite, flexible, and elastic. In 
the exterior flame of the blowpipe, it presents a great quantity of in- 
candescent bubbles ; but in the interior it melts tranquilly. 

5. Bright grey grammatite, in tetragonal prisms, imbedded in car- 
bonate of lime, from Aker in feudermanland ; accompanied by spinel, 
mica, and compact paranthine ; colour bright grey, tinged with red ; 
translucid. Obtuse angle 124® 34'. Before the blowpipe, in the ex- 

and the dose coincidence between Dr. Lara's statement and the account of the patient 
Igmself, forms a chain of evidence of tlie most perfect and conclusive kind. 
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terior flame, it becomes pale, and presents bubbles from time to time; 
in the interior flame, before a strong blast, it melts with considerable 
ebullition. 

6. Dark brownish grey gramnuitite found at Aker in the same lime- 
stone, and under the same circimistances as the preceding, with which 
also it agrees in characters, except as to colour. It is sometimes 
found crystallized with secondary facets. The oblique angle measures 

7. Aniphibole from the 'iron-mines of Nordniark, in Wcrmeland, 
wliere it is accompanied by magnetic iron ore, and dark green chlorite, 
and sometimes by colourless apatite. Its colour is black or greenish 
black, it is opaejue, and its powder is green, lleduced to a coarse 
powder it is attracted by the magnet, and, after calcination, in frag- 
ments of considera!)le size. Angle 121° 28'^. Characters before the 
blowpipe the same as those of the actinote of Taberg. 

8. Aniphibole from Yogclsburg in Wettcrau; matrix probably a 
basalt. (\)lour black or brownish black, by reflected light; but red- 
dish brown by transmitted light ; translucid, powder rust coloured. 
C'rystallized in bexaedral prisms, with facets on the summits; the ob- 
lique angle of the primitive prism 121'^ 82' x. Character before the 
blowpipe as in the j)reccding, but it is more fusible than any of the 
varieties above described. 

9. and 10. Targasite and the Ampbibole of Pargas. These minerals 
are found in the quarries of carbonate of lime at l^u gas in Finland, and 
it is remarkable that notwithstanding their analogy in composition, 
til- y never accompany each other, and are never observed to pass into 
each other. The colour of ])argasitc is green ; that of the ampliibole 
is perfectly black, The^^ arc found in grains ; and in bexaedral prisms, 
luiving all the facets ol’anqihibolc, as well primitive as secondary; but 
th(' cryslalli/alion of the black variety is alw ays the most complete. 
Tlie green variety is niiieh more translucid tliaii the other. They both 
i u"* tu tbre the blowpipe witli a violent ebullition. 
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The angles of the crystals were measured by M. Mitscherliclu 
M. de Bonsdorff observes, that it is a lact worthy of attention, that the 
umpbibolcs which contain alumina, or those of whicli the composition 
is most complicated, arc almost always found crystallized with se- 
condary facets ; while the grarnmatites, of more simple constitution, 
present only primitive facets. — (Amf. de Chim. &c. xx. p. 5- From 
the Memoirs of the Academy of Sciences at Stockholm.) 

• * Thig mineral also yielded 0*42 of substance raelangec/^ 
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New Patents. 


[Oct. 


VIII. Kleclro-magneiic Experiment. 

M. Nordenskiold of Abo, now in this country, has comnmnicated to 
me the following curious and simple experiment of Dr. Seebeck of 
Berlin. Take a bar of antimony about eight inches long, and half an 
inch square, connect its extremities by twisting a piece of brass wire 
round them so as to form a loop, each end of the bar having several 
coils of the wire. If one of the extremities be heated for a short time, 
with a spirit lamp, electro-magnetic phenomena may be exhibited in 
every part of it. 


Aktici.e XVI II. 

TsEW S( lElSTll^lC BOOKS 


PltKI'AlUNG FOR 1‘irBI TCATION. 

IVlr. IMiysick, Sculptor, will publish twelve Subjects on Utero-Ges- 
tation, which he has modelled from the Originals of the late Dr. 
Smcllic, and which arc now^ in tlie possession of II. Ci. Clough, Ksej. 
Hiose Models are coloured from Nature, and wall be open for inspection 
every Monday and Thursday (commencing the October) between, 
the hours of one and f\)ur, at 8})ring-street, I^ortman-square. 

A Treatise oii Dislocations and Fractures of Joints. Uy Sir Astlej^ 

Cooper, Bart. F.R.S. 4 to, with plates. 

Dr. John Boron is about to publish. Illustration.^ of the Inquiry re- 
specting Tuberculous Diseases, with -eolourtal Engravings. 

Joseph Swan, Esq. has in tlie Press, An Inquiry into tlie Action of 
Mercury on the Living Body^ 

Mr. Henry Mayo, burgeon and Lecturer on Anatomy is preparing 
for publication, Anatomical and 1 Physiological Commentaries. 

Mr. W. Wallace, Surgeon and I^ecturcr on Anatomy is printing a 
System of General Anatomy^, in an 8vo. volume. 


Article XIK. 

IVIiW PATENTS. 

J.Bold, West-street, Long-lane, Bermondsey, printer, for improve- 
ments in printing. — July 4. 

Jonas and John Hobson, Mytbom Bridge, Yorkshire, woollen-ma- 
nufacturers, for new machinery for a more effectual and expeditious 
mode of shearing, cutting, and finishing woollen cloth, &c. which re- 
quire the use of shears. — July ^7. 

J. Stanley, Manchester, smith, for machinery calculated for a more 
efficacious mode of supplying furnaces with fuel, whereby a consider- 
able reduction in coals and labour is effected, as also in the appearance 
of smoke. — July 27. 

. J. Pearse, Tavistock, iromonger, for improvements in the construc- 
tion and manufacture of spring-jacks, fire.— July 27. 
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Article XX. 


METEOROLOGICAL TABLE. 
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The observations in each line ot' the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A dash denotes that 
the result is included in the next following obsei¥ation. 
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KEMAKKS. 

Eighth Month*^^\ — 5. Fine. 6, T, 8. Clomly and fine. 9, 10, 11. Fine. 
12. Cloudy morning: fine afternoon. 13. Drizzling morning: very fine afternoon. 
14 — 23. Fine. 24. Fine day: night rainy. 2.5. Fine. 26. Showers. 27. A 
thunder storm about noon : showery. 28. Showery. 29. Fine. 30. Fine : 
showers in the evening. 31. Fine. 


11E8U1-T8. 


Winds: N, I ; NF, I ; K, 4 ; SK, 1 ; SW, 1 ; W, 9; NW, 1 1. 


Barometer : Mean height 

For the month 29*773 inches. 

For the lunar ])eriod, ending the 10th. 29*840 

For 14 days, ending tlie 5th (uuum south) 29*8 1 H 

For 14 days, ending the 18th [uun'ii north)’ 30*923 

Thermometer: Mean heiglit 

For the nuaitli 62*532® 

For the lunar period 6.3* 1 83 

For 31 days, the sun in Le^) 63*800 

Evaporation 3*53 in. 

Rain 1 *39 


Ldloratory^ Strdj/vrd, N'uuh Month 23, 1822. 


R. HOWARD. 



ANNALS 


OF 


PHILOSOPHY. 


XOrF..unKJt. 1322. 


Articlk I. 

S/:( frh oflhc of Stfotrdoji, and the ^^ai'rou)idhiii Count rif, 

liy AV. Plullijis, Vl.S. MGS. and S. Woods, MGS. 

'I’ni: striK*.Uir(‘ of North Wales, as far as our knowledge 
extends, lias hitlierto hut in a slight d(\gr<‘e < .\(‘.if(al the curiosity, 
or exercised tlic judginenl of any person eonvt rsant with geolo- 
gien! inquiries. It lias lieen assumed, liowevt r, tliat in North 
Wales llie vallies are occupied hy clay-slate, and the mountains 
or their sunnuils hy greenstone. The discovery of organic 
inq.ressioiis near the sunnnit r)f Snowdon created doubts which 
Nv<ne not easily solved ; and while sonui aiVected to dispute tlie 
accmracy of tlie ol;s(‘rvers, others ac(‘oiinl(‘fl for it hy gratuitous 
supimsitions. We believe that no part oi‘ this country can he 
called primitive, and that neither greenstone, clay-slate, nor grey- 
wacke, is any where to be fonnd in the district of Snowdonia : 
in this term we comprehend the mountain ranga* bounded on the 
cast by the V ale of Conwy, extending a line southward to Fesii- 
niog : on the north by the Hay of Ihiaumaiis : on the west by 
the Alenai Strait carrying on a lim* from ( ’arnarvoii to Pwlhellie, 
and on the south, from thence along the coast of Cardigan Bay, 
through the Vale of Festiniog. 

In our opinion this district offers a new and highly interesting 
Held of investigation to the geologist. The ptirtial examination 
of its various rocks, and especially of their extremes, would 
inevitably lead to the conclusion that they are of different form- 
ations, and possess distinct characters ; a more extensive survey 
affords satisfiictory evidence that most, if not all, of them, gra- 

New Scries, vol, iv. \ 
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dually aad imperceptibly pass into each other ; that hence they 
maintain no unifonn or characteristic ditt’erence, and that all 
their numerous varieties are interstratitied with slates composed 
of the same materials, and consequently that they are all asso- 
ciated in close I'amily alliance, and owe their existence to a 
common origin. There are no indications of any one of tliese 
slates or rocks being sui)erior or inferior to the rest, and although 
some of these rocks might be pronounced to be greenstone by 
a casual observation of tliein, yet the occurrence of tlie same 
organic impressions near the summit of Snowdon and in several 
other places clearly indicate them to be members of one and the 
same series. 'I'lie greater proportion of these rocks may be 
found within a short compass from Capel Curig, and the situa- 
tions in which from our own limited experience wo should 
recommend as the most instructive to observers are, the section 
of the road near Pont y CyUin ; both the new and old road 
towards IJangor, and beyond their junction from the excavated 
pass at ihui Glog to a mile or two beyond the inn at Tan y ]Mat‘S 
towards Bangor ; but above all the mountain close behind the 
inn called iVloel Shabod ironi the base to the summit on every 
side. We had to regrtd: that a continuance of unlij^vourable 
weather obstructed our visits to the (llyder and the Trelan, but 
from the infonnution of our intelligent friend Mr. Dawson, of 
Bangor, who has accurately surveyed tlie whole country, and a 
comparison of his speciniens, we have every reason to believe 
they would have furnished similar results. M'e pretend only to 
give a hasty and imperfect sketch ; limited time and abundant 
rain prevented ns from attempting more, and wo proceed to state 
in detail the evidence we liave procured in the hope of stimu- 
lating the lovers of the science to investigations still more 
minute and salisfactory, which will in that delightful region 
carry vvitli them their own reward. 

The general character ol'the rocks of Snowdonia, and which 
extend even into South Wales, is of a nature that we did nut at 
all anticipate. Such as possess little or no ai)pearance of a slat y 
texture, and tlu'se are often porpliyritic, liave for their basii a 
substance greatly resembling steatite or potsloiie/"' often so soft 

* Some of the roeks of wliich this sul)staiiec forms the base, or whleh are eonstituted 
of it, }M)ssess so nearly the characters of some v aiicties of steatite or potstone, as to pre- 
vent all hesitation in pronouncing them to be allied to those substances, while others 
iissiime a talcose character ; tlieir connexion with chlorite (which almost always accom- 
panies them) seems to autluirizetlie conclusion that they arc all of one family, since the 
greater number of these minerals analyzed by Klaproth, Vaiujuelin, and Lampadiiis, 
were found to consist of tlie same elements; namely, silex, alumine, with to .‘lU per 
cent, of magnesia, and a small jiroportion of lime. Hitherto, however, we have been 
speaking of tlie resemblance of tlie rocks of Wales to steatite or potstone, only from 
their external characters, and judging by these alone, we repeat that no licsitation wamld 
he felt in consideiing them as vaiictics of those sulistanccs. Heing anxious, however, 
to ascertain by a reference to clieinical agency, how far the chemical characters agree 
with the external, wc jdaced in the hands of 31r. Richard Phillips five specimens, vary - 
ing considerably in aspect, but all allied by in terst ratification. These were found to 
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as to yield readily to the knife, sometimes even to the nail, but 
occasionally so intermixed with siliceous matter, as scarcely to 
receive any impression from the knife ; in the latter case it is 
generally of a greyish colour ; in the former greenish, the colour- 
ino' matter being in our estimation chlorite, \vhich often is so 
arranged as to impart to the rock a slaty structure ; and we 
possess the most unquestionable proofs that the impressions of 
shells occurring within 10 feet of the very summit of Snowdon 
are in a rock of this nature, of which doubtless the occasional 
fineness of the grain, and its generally slaty structure, has given 
rise to the notion that these impressions occur in a greywacke 
slate. The imbedded substances, when the rock possesses a 
porphyritic aspect, appear to be contemporaneous nodules harder 
than the rock itself, <pun*tz, more rarely felspar, frequently car- 
bonate oflime, the three latter being generally crystalline, tran- 
sparent, and very minute ; chlorite, however, is so commonly an 
ingredient of all the steatitic rocks, either in very minute parti- 
cles, or in layers, that it may be said to form almost an essential 
ingredient, and is commonly present in so large a proportion as 
to impart its greenish colour to the mass. 

C'hloi^te, however, sometimes prevails so greatly, as almost to 
exclude the other ingredients, and then appears in the form of 
chlorite slate, which occurs near the summit of Snowdon, within 
perhaps 20 feet of the steatitic rock containing the impressions of 
shells ; and is even iuterstratified with layers of the same nature. 

The two extremes, therefore, appear to us to be steatite and 
chlorite ; but each of these two substances is often so modified 
by combining with the other in ditferent pro|)brtions, and proba- 
bly also by the intimate dispersion through the mass of siliceous 
niatler, and by its occasionally imbedding small nodules of cal- 
careous spar, felspar, and grains of <piartz (the latter in one 
instance prevailing to the ahiiost total exclusion of all the rest), 
feat tlie rocks assume a great variety ofa.sj)ect, and even appear 
to difier so greatly, that nothing short of an inspection of the 
whole series, or seeing them either interstrati Tied or passing into 
each other, as we have mostly seen tliein, would suflice to pro- 
duce a couvic>tioii of their actual and even intimate ct)nnexion. 

The slates forming so considerable a proportion of the sur- 
face of this country, arc also of very ditierent aspects ; varying 
from nearly pure steatite of a greenish colour, soft enough to 
yield to the pressure of the nail, througli still harder varieties, 
both externally and by transmitted light of the same colour, to 

• 

consist chiefly of silex and aluuiinc, but included a sniall proportion of lime. On a 
repetition of his experiments for tl»e purpose of asccrtahiing whether an alkali is or is not 
present in a rock most nearly resembling steatite, no alkali was detected, hut the pre- 
sence of a very minute trace of niiigucHia wras indicated. These rricks, therefore, 
ditter from steatite and potstone in containing little or no magnesia ; but as it is essen- 
tial to adopt some name for the sake of reference in the following pages, we shall in 
speaking of them Bse the term stciitite, wliich may serve until some more appropriate 
designation shall be given to tlicni. 
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the blue and purple varieties of ordinary slate. These all occur 
interstratified with the rocks above-nieutioned, and certainly 
partake of their nature. The slates of the vast quarries at Nant- 
iVancon di ) beneath these rocks towards the south east, while 
similar roexs occur at tlie coast on the north-west of Bangor : 
on these rocks we incline to believe the slates of Nant-francoii 
actually rest ; but having had no opportunity of ascertaining the 
fact, vve recommend its investigation to future observers. Of 
this, however, we are assured, that we have olten perceived 
similar slates interstratified with tlie same rocks, and conclude 
from this and other ciicuinstances, that the slates of that quarry 
strongly partake of the natun^ of chloriti^ slate. 

One fact, and we consider it as a somewhat remarkable one, 
is, that the plane of iliv. cleavage of the slates and slaty rocks 
runs everywhere (wdtli the exceplioii of one hill) from the east of 
north to the west ol'south, the slates being in some few instances 
vertical, but more commonly dipping at a high angle towards 
the west of north, or east of south. From this cireumsf ance, it 
may, perhajis, be argued with much jirobability, that even the 
most mountainous tracts of North U'alcs do not present any 
appearance of that kind of disturbance, wliich, in some coun- 
tries, is not uncommon, and which is <a>j)sid(;red to have arisen 
from depression on the one hand, or elevation on the otluir. 
The slaty cleavage being, as we liave already described it, it 
follows of course that no. mautle-sliaped masses w ere observanl. 

We are not disposed to view the circumstance of the almost 
uniform direction ol'tlie plane of the slaty cleav age as an isolated 
iact, relating simply to the giiological stnicUn e of Wales, but as 
being probably connected with that of our island generally ; for 
it is well known that the newer strata of England pt>ssess the 
same general bearing, as may be perceived at once by casting tlu* 
eye over a geological map of our country. When thus viewed 
in connexion with a series of numerous beds, this point appears 
to assume an interest at onc*e both important and extensive. 

Sliells occur in greater abundance, and of more varieties, than 
we expected to find. 

In North Wales, we did not [lerceive a single instance of con- 
tculiou either in its rocks or slates. 

W^ith the intention of ascending Snowdon by all the customary 
routes, our iirst station was at Capel Curig Inn, but for several 
days our liopes of making an ascent were disappointed by tlu? 
wetness and ba/iness qf the weather, wliicli prevented us from 
even discerning the mountain, and ultimately deprived us of the 
opportunity of ascending it from all the various points. Mean- 
time vve were induced by Mr. Dawson, \^ho did us the favour of 
a visit at Capel Curig, to ascend and examine the neighbouring 
mountain Moel Sliabod. J^reviously to our ascent, th(‘ gentle- 
man above named mentioned to us one circumstance wliich for- 
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fibly attracted attention ; namely, that the slate quarries of 
North Wales extend along a line bearing north-east and south- 
west from Aber to near tlic Pwlhelli (a I'act we had no personal 
opportunity to verify), and this information first drew our pecu- 
liar attention to the direction of the slaty cleavage, and which 
we rarely or never failed to notice afterwards, 

M ol. 1 Shabod, whoso base desctiiids lo the I/ako immediately 
below the Tim, may lie flescrilDed as a single mountain rising' to 
llui Iieight of‘ :^S0(/ foot obove the level di‘ the sea. Its north- 
w(‘stern foot may be said to toiicli the base of Snowdon Imneath 
thti pass of Llanberris. 

Onr lirst ascent was up tlie northern sid(? ol’ the mounlain, to 
ils summit IVom the back ol tlui Inn at ('apel (airig, and in gene- 
ral tt iins, it may be said, lliat three rocks, at iirst sight diilering 
(M)nsideral)!y from each other, presented tliemsc'lves to our notice 
in succession, (^ach prevailing at diflcrmit (‘levations. The 
lower third, or base, as it may be termed, ('onsisted chielly 
of a rock which is often so sliglitly granular that at first view it 
appears liomogeneuiis : the mitldlo ii'giou ajipeared to consist 
j)mieipally of slates, and tin' upper jiart of a rock which some- 
limes has grt'ally tin.' apjiearance of a. greiaistoae, lint manifestly 
j)arl ak e^ of‘ I lic'. nature? (»!' those at tlie base. 

/\ elos(' inspeetion of Ihe prevailing rocks of lln? lower third, 
Vi' base, of tlie nnuintain, Iniwc'vta*, disc*o\ ('rs, when assisted by 
t In* glass, that (lu'v ari' com[)os(;d of a t ransineent snbslanci?, enve- 
loping very minute portions of a griu'u matter, iinj>arling to the 
grey colour ol‘ tin* rock a greenish tint, wliieh is lieighteued to 
'rnaui liy tin' addition of moisture : wlieii i( chiced to small thin 
Jragmeiits, the tiausinilted liglit is gjeen : in' a large proportion 
of our specimens, no (piai tz nor any other sul).>tance appears lo 
lie inil)(‘dded, imr docs any etUuu e sen iice take jdacf? on c\[)osing 
them to tl\c a(?lion of muriatic acid : in otlnas, however, of a. 

! u ger uiain, some elleia cs<’enc(i occurs *. in otlu'rs again, small 
iraiisparent ciystalhiie partieh'S ari? imi:>edded, whi(^h do not 
''v it'ld eitlicr to the knile or acid, and wliieh we, tln'reforo, consi- 
der to be felsjiar, being of a more lamellar structure than quart/; 
the loW(U* rock often contains imbedded masses of a much closer 
grain, and haiiler tlum tin? rock itself, I'hesc? rocks yield easily 
to tin* knife, passing before it into a greyish powah'r, and thc?ir 
IVacture is nnevc'ii and splinti'ry : wo consider tlicm to consist 
of a sp(*ci(‘s of steatite enclosing chloritf*, and wc arc? so inclined, 
not. simple IVoni their general aspect, but also from the nature of 
oiu' ro( k will] which thc'y are associated near the base of tin? 
mountain, and oppe^site to the back eff ('a[)t*l (hirig Inn. It 
]>erfe('tlv resemble s a st(*atite of a grcenisli or yellow isli-grccn 
colcmr, j)robal>ly from the more inliiAate disscmiiialion of the 
chlorite through its mass ; for eddorite does not, as in the ibrmer 
rocks, appear in minute particles, as iU partly weathered edges 
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still incline to green, though the absolute surface is a greyish- 
white, and its structure is in some degree slaty. It contains, 
besides felspar, masses of a white substance, w’hich in the inter- 
nal part of the rock are translucent, Avhen weathered white and 
<)pac[ue ; these have much the aspect of hornstone, and often 
inclose crystals of quart/, in their cavities ; they scarcely yield 
to the knife ; they vary in size from half an inch to si.x or seven 
inches in diameter; and they appear to us to consist of the same 
material as the rock itself, but include a hrr greater proportion 
of siliceous matter, and we believe them to be of contemporane- 
ous origin with the rock inclosing them. 

The slates of the middle region of the mountain occasionally 
do not differ in their external characters from ordinary slate, 
but by transmitted light through the thin edges, they often, 
though not always, appear of a green colour. These slates, as 
•w ell as the rocks, frequently contain small cubic crystals of iron 
pyrites. 

The rocks of llio upper third all partake largely of the aspect 
of steatite, which, though it may be .said to form the imbedding 
substance or paste, has often a crystalline aspect, and is always 
porphyritic from its containing distinct niacled crystals of trans- 
jiarent felspar, opaque calcareous spar which effervesces with 
muriatic acid, and prismatic crystals t)f a, blackish-grccu augite, 
affording cleavages sullicienlly brilliant for the use of the reflec- 
tive goniometer ; the rock is generally ol' a greenish colour, 
wliich is much heightened by the addition of moisture, and tlie 
examination of it in that stal e discovers the ])resence of a multi- 
tude of minute particles (probably of cldorite) of a much brighter 
green than the augite, and to which the' green colour of the rock 
may be attributed. 'I'hese rocks are ol' considerable hardness, 
often very liard, and they suffer so little from ex[)osurc, that the 
weathering has scarcely proceeded to the dept h of one-fourth of 
an inch info the solid rock, and w e could easily distinguish this 
upper rock by a peculiar external roughness. It returns a ring- 
ing soiind, when struck by the hammer. 

ibit although the rocks abovtmientioned prevailed each at 
different elevaiions, further investigation proved that tim slates 
of the middle, and tlie steatitic rocks of the lower region, are 
frecpiently interstratiHed : this was ol).servcd in very many 
instances in crossing the eastern side of the mountain at a con- 
siderable elevation, and again very frequently on the side of the 
road near Pout y Cyflin at the eastern foot; but in no instance 
did we observf! the. rocks of the summit .so circumstanced. 
Near Pont y (.'ylfin likewise we clearly perceived several in- 
stances in wliich the same rock a.s that prevailing at the base of 
Moel tShabod, passes into a greenish slate, which is soft and 
gramdar. * 

But it must be remarked that this interstratilicution of the 
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slates with the rocks of the base invariably takes place parallel 
with the ordinary cleavage of the slates, and wherever this 
appearance is observable, it is always in the same direction ; the 
cleavage of the slatvs ranging, as has already been noted, 
uniformly on this mountain, and in every place we visited (one 
instance only excepted) east of north, and soutli of west. 

Tim dip of the slates, however, on tliis mountain is by no 
means regular : in tin? up])er part of their range on the northern 
side, they are nearly vertical, while on the southern side, tiuy 
dip at a considerably low angle towards the north-west; but 
in. the middle region towards the south-east, at an angle ofo P. 

The slates, as well as the rocks of the lower region, both 
where they are iuterstratifiod, and where they ajipc'ar separately, 
have a remarkable tendency to assume the form of steps, or 
terraces, which is considered to bo characteristic of ro(iks 
belonging to the comprehensive traj) formation, as wadi as in 
anotluji* particular, namely, in assuming a semi-globular form, 
which does nut seem to be the consequence of atmospherical 
action : tliis appearance w^as observable in very numerous 
instances on this mountain, and elsewhere. 

There is oiui circumstance relating to tlu* stratification of the 
slal(?s and slaty rocks of tbis mountain which deserves mention, 
because it involves appearances that would tend to mislead, 
without sutHcient investigation. It is well known tliat slates 
luive a tendency to se[)avate into a rhombic form ; and in stiveral 
instances on tliis muunlaiii, tlie lines at whicli tlie slates wamld 
so separate were launarkably distinct on masses presenting a 
surlace of 20 or more feet ev(ay way. P>ut lliese lines of appa- 
iciit, and often of actual seqiai ation, w-cre much stronger than 
those of the. slaty cleavage, being continuous (piite u(!ross the 
surface of the mass, at about a foot apart, and above an inch in 
wadth and depth, assuming, therefore, the ajupearance of lines of 
regular stralifitccition. The following sketclies show^ (he appear- 
ances observed on two neiglibouring siirhices, of wdnch the 
lightest lines, representing the slaty cleavage, arc in the same 
direction in both ; while the Iiut\s of a}>pareut slratilication are 
in opposite directions, both lu vertheless lending to jiroducc the 
rhombic form. 




The extremely unfavourable state ^f the weather did not per- 
mit that nice exaniiiuilion of the rocks of this mountain, which 
alone would have enal)Ie{l us to delect any vestiges of organic 
remains, if jiny exist in tliem. In the garden w all of the lun, 
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we found in a mass of rock perfectly resemblinj^ some of the 
varieties plentifully distributed at its base, the impression of a 
shell) much resembling; those M’hich have been so abundantly 
discovered in what hitherto has been termed greywacke, near 
the summit of Snowdon. 

In the loose masses lying beside the road near Pont y Cyfhn, 
we found several sludis, some resembling those just mentioned ; 
others diliering from them. These masses had apparently been 
cut from the rocks on the side of the road; some of them were 
slaty ; others w^ere not, but perfectly resembled the base rocks 
of Moel Shabod, from whi(‘h tlnur locality w as separated only by 
the road and the river. I'he slate is occasionally hard enough 
to scratch glass, is translucent on the edges, and green by trans- 
mitted light, l)ut externally has the chanicler of ordinary slate. 
Tn one of the stones used in the construction of the tap,’^ 
belonging to t!apel (hirig Inn, neai* tlie door, w e observed a con- 
siderable mass containiiug the impressions of sevcnal sludls. 

The sides of M ovA Shabod are in so considerable a <lcgre(; 
covered by lierbage, — by grass, by fern, ami here and ther(i by 
hevilh, — as on a very large proportion of its surface to hide veuy 
completely the rocks from obs<‘rvation : this, we cannot douljt, 
has arisen from the de('om|)osition chieflv of' (lie slates prevahait 
\n the middh; region of the mountain. On the northern side of 
it (wo. had not an opportimiry of ol)serving tlic southern side at 
about the same height), there appears a sort of terrace cov ered 
by long grass, hiding from vifwv the summit of th(‘ slates, and 
between them and tlio ])Oi |)hyritic r(H'ks constituting the npp(‘r 
partofthci mountain. Above this terrace, we found no aj)j>car- 
ance of herbage, nor any slaty nn k ; the whole consisting (d’ 
loose blocks of the rock already di’.scribcd as constituting tlie 
upper third part of the mountain. Tliese blocks are of' v ( ry con- 
siderable si/e generally, lying without regulaiitv, aiid lh(‘y liad 
no appearance of the ('olumnur form, exet-pt, jaujiaps, in a vtay 
few instances ; but on a considerable part of what may be termed 
tlie long line of its summit, which is often le ss than 20 feet in 
breadth, larger and apparently columnar masses were ranged sid(i 
by side in a horizontal ])osition, across tlie ridge in north and 
south direction^ and always jna'senling an edge upjiennost. 

The s<’cming dilfermice in the mineralogical characters of tlu? 
rochs of the summit to those of the i()(dvs i f the base, their sepa- 
ration from the slates by a grassy terrace, and the disappearanc(! 
of all slaty nu'ks on the npjier third of tlie mountain, indueaHl 
the siispicitm that the rocks of tlie summit might possiiily form 
th(^ nucleus of tlie mountain, and if so, that llie slates and rocks 
of the base might, perhaps, have been tleposited upon them. If 
this were the <a\se, analogy h d ns to expect that a careful exa- 
mination of the southern side of tlie mountain, wliich is far moia^ 
precipitous, and, therefore, in its upper part less covered by 
lierbage than its northern side, would ex]>ose the slates and 
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lower rocks in mantle-shaped masses ; we did not, however, 
succeed in realizing this expectation, for on both sides, the 
cleavage of the slate is in the direction of north-east and south- 
west, being on the northern side nearly or quite vertical in their 
nearest aj)parent place to the summit, while on the southern 
side, the dip is towards the mountain itself at a conside^rablv low 
angle. There were, however, some circumstances which tended 
to confirm, though they did not fully satisfy us, of the correct- 
ness of the notion, that the rocks of the summit constitute the 
nucleus of the mountain. On the south-east side, there is a 
small lake, called klyn y Foel, perhaps 1000 feet below the 
summit of (lie mountain. About 000 i'eet beneath this Llyn, 
we ol)S(?rved a rock much resembling that of the summit, as it 
were, protruding lioin tlu‘ side of the mountain, but did not per- 
ceive the mode of ccjunexion between it and the slates on each 
side and above it. Again, above the klyn, we found the same 
r(a'k, di|)j)ing down in continuity, from the summit, and also 
apparently henealli a vast mass of slates, their actual contact 
hfMug covered <uily by about three h.et of alluvial matter. 
Again, having crossed the dip of this apparent buttress of the, 
summit rock, above Idyn y Foel, we desceiuhul over slates and 
slaty rocks perfectly resembling those already d(‘scribed, the 
slaty (;l(;a.vag(‘ being constant ly north-east and south-west; but 
in our long walk in r<‘turning to kapel (hirig down the slant of 
the* m< )un1 viin, wo ptK eivod what vve suj)posed to bo vStill another 
but(r(‘ss of the summit roek, <‘()V(!red on both sides by slates. 
J\ otw ithsianding tbesii repeated appearances of this roek in the 
manner above- described, it, would r<'(jnire a mucli longer time 
t!iaii vv<' coi’dd devote to the investigat ion to ascautain vvliethcr 
or not the nueieus of the mountain be of the rock appearing on 
»be siinnnit, and vve wish to laacoiumend this examimitiou to 
futnre obser vers. 

It may b(i nu ntioiu-d, that in traversing the long and narrow 
ridg(‘ which constituti^s tlie summit of Aloel Shabod, we per- 
ceivt'd two (drasms, at a little distaiicii apart, from 10 to 20 feet 
wide e ach, and traversing the summit in nearly a. north and south 
direction. continuation of these chasms was soon lost 

heneath the grass covering to a great heiglit tlie more easy 
slope on tli(‘ northern side, but (hey were jierceivc-d to a great 
d.cptli down its piecipituus side on (he se)utli. Tlu'y descend 
nearly to klvn y Foc i, though in great, degree filled by ruin and 
alluvial matter, as we could perceive in looking upwards from 
th(^ banks of that kake. Tlu'sc chasms ajipeared to be the con- 
sequeiu e merely of the separation qf the rocks. The rubbisli 
with whicli they were filled at the summit appeared on exanii- 
nalion to consist alt(»gether of fragments of the adjacent rocks, 
which, however, might jiossibly liido the subsfance of which 
they may be filled (if indeed they be dykes), except where it 
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has been decomposed by (he iitmospliere, and carried oft by the 
rains. 

Ainoni^ tVie loose masses on tbo mountain, and immediately 
around it, \vu found several varieties of rock which deserve 
mention. 

1. Considerable masses of a rock whicli is extremely common ; 
it is very hard, cuts glass easily, and yields with diftic\dty to 
the knife ; breaks with a Hat conchoidal fracture, and has much 
the aspect of flinty slate, but is frequently porphyritic from 
small imbedded masses of opaque calcareous spar, and transpa- 
rent crystals of fels|)ar. By the assistance of a glass, bowevei;, 
this rock appears to have a somewhat granular texture, and a 
\vaxy lustre, and greatly resembles those of the masses inclosed 
in the rocks at the foot of the mountain, and which we con- 
ceive to be of contemporaneous formation with the rock itself. 
The colour has a tinge of green, derived, as we conclude, from 
chlorite, which appears arranged in irregular, though in some 
degree parallel lines throughout the mass, and are completely 
green by transmitted liglit. Other varieties do not yield to the 
knife. On the mountain, we found a loose mass consisting of 
crystallized quartz, opaque felspar {?), and chlorite in small 
quantity ; and near the foot of it a rock, not differing from those 
otthe bfise inclosing small ovate or rather elliptical masses, ol‘ 
about the same appearance and hardness as the rock itself, 
arranged in one direction through the rock. In the wall of the 
Inn garden at Oapel C'Urig, a fragment of consideral>Ie size of* a 
rock which consisted of somewhat round masses varying in size 
from a pea to that of a cricket ball, of a substance which appears 
homogeneous, yields with diiliculty to the knife, and has the 
aspect of some of tlio closer grained varieties ol* the base rock : 
these were cemented, and coated by a substance, w hich is soft, 
slaty, glistening, and somewhat unctuous to the touch, and 
which is luauifestly talcuse. In a held on the other side of the 
road to that on which the tap ” of the Inn stands, a very 
large mass of w hat may properly be termed a puddingstone, 
consisting of nearly spherical masses ab(3ut the size of a nut, of 
crystalline quartz, connected sometimes with calcareous spar, in 
other instances containing a substance that apj)ears to be the 
hydrous oxide of iron ; these masses are imbedded in great 
quantities in a paste, not to be distinguishecl from souk* of the 
l)ase rocks, but very much harder, probal^ly from the mecliauical 
(lilfusiou of silex throughout the mass. 

The cojitinuance of rain, and the mist wdiieh unceasingly 
enveloped Snovvdon, rendering it still nearly impracticable to 
ascend that mountain, w^e vcaitured to set out with the intention 
of seeing the rocks of the of Llanberris forming one of the 

grand separations of Snowdon from the neighhouring mountains. 
In this, wc were only partially successful, us the ruin continued 
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the whole of the time wc were in the Pass, and sometimes fell 
very heavily ; we did not, therefore, reach l.lauberris. 

VlaviiiQ' been informed by Mr. Dawson that he had discovered 
a trap dyhe on the very smumit of the Pass, and tliat wc could 
not descend without treadin<>; upon it, we suugiit for it with 
much attention, and repeated our .search upon a subscfpient 
visit, but in vain, 'fbe summit appiaw'd to us to consist cliiedy 
of alluvial matter, among whicli we found, and especially in the 
horse road, several specimens of a rock much resembling dccom- 
'iosin‘>' greenstone or trap, not very uncommon upon Moel Sha- 
,jod. and of a similar character to the decomposing rock on 
Cader Idris, which has given rise to the notion that volcanic 
debris arc discoverable on the latter mountain : the cellular 
appearance of the rock is derived from the decompijsition of 
the parti<des of calcareous matter which once tilled its cavities, 
wlnle the blackness of the mass arises from the altered state of 
the iron included in the chlorite, fi'rmiug an integral part, or the 
colouring matter of the rock itself. 

'fhe sides of the pass, as its name denotes, rise to a great 
height on both sides ; but tluiy aiforded us, so far as we were 
able to inspect them, no variety dilfering in any important degree 
from the slates and rocks of what we have termed the base of 
jMoel Shabod. and tin; slaty cleavage runs in the sauu; direction ; 

\ 17,. north-east and south-west. 'I'lie same rocks, as far as wc 
were comjictent to judge of them from below, or from the nume- 
rous and often very large fallen masses, were the same to the 
very summit, with the e.veeption of a few varieties, whicli we 
sliail presently notice. Wc perci.'ived many instances on the 
l'.;r<>e scale of their taking the rounded form alrinidy noticed, 
'fhese sejiavate masses are often traviased by nearly horizontal 
lines, (ir liy small euvities which, from their nearly ovate tignres, 
might he assumed to have been derived from their having once 
l>eeii occupied by substances of similar form : they do not, how- 
ever commonly present any impression ; hut the surface of seve- 
ral fallen fraginenfs of considerable din, elision that had sepa- 
ratcal alom>' these lines, were covered by cavities altogether 
resembling^ each other, and several of them presented on one 
mass the casts of ribbed shells. 'Ihese lines ot laivities, it vvill 
he ohservcKl, being nearly horizontal and parallel to each pther, 
were about, but niit quite, at right angles to the slaty cleavage 
of the rock. We succeeded in detaching the impression of a 
shell h ill"' in one of these nearly huri'zontal lines, from a rock 
perfectly resembling that vaiiely, at the base of Moel Shabod, 
which lias most the appearance of homogeiiiety. 

A mono- the fallen masses in this pass, we foiiml some resem- 
hlino- rtiiily slate, and posse.ssing .tlu; same eharaeter, though 
harirer than those occurring around and upon Moel Shabod. VV’e 
also found masses greatly resembling a steatitic substance, of a 
^mllowish-white colour, uud so hard us to yield with dilliculty t*o 
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the knife, though here ami there yielding to the action of acid ; 
also other varieties more decidedly slaty, of a yellowish or gTeen- 
ish colour, and softer. The following varieties of rock were also 
found in the pass. Masses r(\s(anbling in every respect the 
base rock of Moel Shabod, inclosing others of a darker colour, 
which also were softer, and very decidedly sU^atitic. ^ cry large 
masses of the same rock, ol’ten highly stcatitic, enclosing flinty 
slate, in pieces from the size of a pea to that of the human head. 
A steatitic rock composed of small particles of various colours, 
forming in the aggregate a p«aste of a greenish line, t nclosing 
(apparently) angular pierces of flinty sla<e. lied and white, horn-? 
stone enclosing translucent c^uartz and steatite. It could be 
perceived only on the weathenal smfa(M?s of many of these 
rocks that their structure was slaty. 

Our curiosity was natiirally directed to asce rtain whether the 
large slate (juarrics of TS'ant-francon constitute a part of the 
general scries or not. These (juanies are situated near tlie (not 
of the northern termination of a mountain, a little on the west of 
the road from Capel Curig to llangor, about two inih s beyond 
the Inn at Tyn y Maes. They consist of thnu? ])rincipi\l (’avitit^s, 
avcrclging, perhaps, 2U0 to 300 feet in depth, by us many iu 
length and width. About OoO men and boys aie emidoyed in 
(juarrying, s])litting, and trimming tlie slates. The lx st are not 
blasted, but split by v/edges parallel to their eh avage plains; and 
thus thick masses are obtained, nhi<*.h again arc split, by means 
of a mallet, and the apjdieation o(*the edge of a broad and sliarj) 
chisel parallel to the lamiu<e. Tlie slates are of two p]’inei|)al 
colours; viz. of the ordinary slate <M>l(mr, and of a purplish or 
reddish hue : the latter an* consideri'd as the best slates, bc*in<» 
of a finer grain, and splitting readily into thinner lainirrcV than 
the others : occasionally tlx're appear s]X!ck-s nr hirgt‘ pati'ln s nf 
u green eolonr, also Inn ing a slaty fraetureg hut of a. closer grain, 
very much harder, and truuslucent on the edges. The cpiality 
of tile slate olYeii varies greatly in a fl'W yards, or eii feet. 

In what degree the slates of this ([uarry partakt^ of t!u' natnn' 
of chlorite, it is, perhaps, imjiossihle to determine; it is very 
certain, however, that the irregular surfaces produced byfr<ictur- 
ing the slate iu a direction o})posife to its cleavage })resent a 
granular aspect and glimmering lustre much n^semhling chlorite, 
and that a considerable but very irregular vein of rpjartz ami 
chlorite accompanied by calcareous s[)ar, traverses the slates, 
the chlorite being sometimes in a crystallized state, sometiim s 
in the form of slaty chlorde ; large masses of the latter are 
observable on the south-eastern part of the ([uariy, and tliosi! 
blocks of it were very numerous, as were also rolled masses of 
it in several jiarts of the works. 

The cleavage plane of the slates here, as every where else, is 
in the direction of north-east and south-west, and dips to 
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the south-east at about 68^. On the sides of the quarry were 
perceived numerous fissures possessing a certain degree of 
parallelism among each other, though wanting completely that 
evenness and continuity which belong, generally speaking, to 
the lines of regular stratification ; and as these fissures are 
nearly hori/ontal, they serve materially to assist the qiiurry-maii 
in ins operations : fissures in a downward or almost vertical 
direction nearly at right angles to the cleavage plane, are less 
cuiinnon, but experience has proved that the slates in mass may 
be sjdit with considerable ease in this direction, tliongh without 
producing an even surface* ; llms reducing them into fragments 
[)artaking mon^ or less of the rhombic form common to slates 
after long e\])Osure! to the action of the atmosphere. 

As the slates of this cpuirry dip unifonuly lotcards or under 
tin northern termination of the mountain at the foot of which it 
is situated, we became desirous to ascertain the nature of the 
rocks constituting tin* high ridges crossing in the direction of 
noith-(*ast and south-west, the higher parts of the acclivity, and 
which of course are incumbent on the slates. Ascending, Ihere- 
ioro, w'e cautiously exainiiud evc‘rv rock in .s/7// to a considerable 
lieight. For souk* disiatice wn found only a purplish slate ; but 
the following sketcli wll! serve to explain what we perceived : 



A 


n: 







//. Continuation of tlie ([uarry slates, but less firm, and of a 
purplish colour. 

//. A granular rock, yet somewhat slaty, restnnbling the base 
rock of Moel Sliabod, and efiervescing by the application of 
acid. 

<*. flreeii slates, resendding chlorite slate. 

(L A e:reeu o;raiiular rock, containing round masses of calcare- 
ous spar, decomposing ou the surlace. 

i\ Slates. 

f \ A rock clnetly resem1)llng //, but containing abundance of 
crystallized (juartz, and occasioiudly chlorite : (dfervesces in 
patches ; hut in some places appears to consist cluefiy of 
steatite. 

g. V"ery hard slates of a greenish colour. 

//. Rocks resembling /’and //. 

Most of the rocks and slut<.*.s of tln^ preceding sketch greatly 
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resemble those of Moel Shabod, that we cannot hesitate in refer- 
ring them to the same era, and here also the direction of stratifi- 
cation is in the plane of tlie slaty stnictuvo. 

Ill our walk to the Iim at Tjrn y Maes, we examined the rocks 
which have been cut through in forming* the new road to Ban- 
gor nearly at right angles to the plane of stratification ; but we 
observed only the repetition of the rocks already noticed, alter- 
nating, perhaps, 10 or 12 times with slates, dift'ering little or 
nothing from the varieties already described. 

At Ben (dog, which is nearer to Capel Curig than the Inn 
at Tyn y Macs by about two miles, we found a considerable 
change in the appearance of some of the rocks. The prevailing 
character here is so dc'cidedly stcatitic, that the lock often 
assumes the appearance of a slaty steatite, or of a talcose rock 
of a green colour, soil enougli to yield easily to the nail 
on the cross fracture, and coated on the plane of its regular 
cleavage by a soft sliining substance which a ipears to be green 
talc ; occasionally, however, it is harder, sp.itting readily into 
thin lainime, the edges of which cut glass readily, though the 
plane surfaces are soft ; wc conceive this, therefore, to consist of 
alternate and very thiii layers of talc and quartz. Specks of 
calcareous spar appear in some places, and here and there also 
macled crystals of transj)arcnt felspar. Another rock with 
wdiich the above are associated appears to consist of greyisli 
steatite, which is very hard, owing as w'e assume to distribution 
ofsilex through the mass. This rock has been cut through close 
to the bridge of lien (dog, ex])osingits enclosed masses often of 
some inches in diameter, of cryslalline calcareous spar, ofw^hicli 
the crevices arc filled by transpureiit ipiartz ; but as some of 
these rocks effervesce on tlie application of acid to the suiface, 
the carbonate of lime appears in these instances to be generallv 
disseminated throughout the mass. A rock also occurs here 
plentifully, which is fiiuily graiudur, of a bluish-grey colour, and 
extremely soft, w Inch, by exposure, loses its colour, and pass(*s 
into a sort of yellowish slaty steatite, which is very hard, and 
])erfectly resembles the steatite already noticed as having been 
found among the debris of Llanbevris Pass. It is said to be 
among the slaty talcose rock above described that the hone- 
stone is found and quarried near this place. These slates and 
rocks are inlerst ratified in tlie usual direction of north-east 
and south-west. 

On the low walls of Ben (dog Bridge, we found several 
masses of slate, ami of rock having more or less of slaty struc- 
ture, containing the impressions and casts of shells. 

[ii the walls bounding the New Road between Ben Cdog and 
Capel Curig, we observed very numerous tabular mtisses of a 
rock having much the aspect of a flinty slate, and perfectly 
resembling the loose fragments already described as occurring 
armmd Mod Shabod. and in Llaiiberris Pass. These tabular 
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masses we cannot doubt from their form were found iiiterstrati* 
tied with the other rocks of this nei|^hbourliood, and from the 
tritling appearance of disiulegratiou on many of them, we sus- 
pected them to have been quarried for the purpose to which they 
:iave been applied. We did not, however, succeed in iinding 
tlie quarry, owing, ])erhaps, to the still very unfavoiirable state of 
the wevitlier. We liave sinc(‘. been infornieil by jNIr. Jos. Woods, 
that he has seen the quarries in question in that neighbourhood, 
and that these masses are h>und as \vc had suspected. Kolled 
masses of this ruck, both jporphyritic and otiiervvise. prevail 
every where in the low ground and valleys, and have been much 
used as a building stone. 

On our return to Cupel Curig, we passed tlie foot of Trefan, a 
mountain of considerable elevation, whose remarkably serrated 
outline, and rugged scarp attracted our atlonlion, and induced 
the w ish of asccaiding it fur the purpose ot* becoming acquainted 
watli the nature of its constituent rocks. Ihii the extreme wet- 
ness of the weather deprived us of lln^ power of seeing much 
that would have been liiglily interesting. Mr. Daweson after- 
wards iiresenled us w ith a specimen ot‘ a rock having the ap])ear- 
anc'o of a conglomerate, and resembling some already described 
as appearing near the base of IVloel Shahod, and which he 
inibrmed us prevailed on the ascent of Trefan. The same gen- 
tleman showed us a small fragnumt of one of the two remarkable 
upright [lillarson its summit, whieh resembled some of the small 
grained roc ks, hereafter to be? noticed, us oecuirring near t)i(j 
summit of Snowdon. 

{To be eoH i i n u < ) 


Aunci.t: 11. 

Oil Siliceous Pdrif actions iuihcddcd in Ca/carcous Rock, 

Piy the Uev. J. J. ( ainybeare. 

(To the Kditor of tlu,‘ Auua/s of Philosophi/.) 

DEAR SIU, Bath r.aslon, Oct, 2, 182^2, 

Tin: perusal of the note occurring at p. xii. of thi^ preface to 
the Geology of Kngiaiid and Wales,’' has induced me to sub- 
mit to a rude examination sucli specimens as 1 possess of silic^o- 
ous pcAi il‘ac:tic)ns imbedded in calcareous rock, f wish that my 
results were more calculated to thrbw light upon their produc- 
tion, and that they may induce some one better qualified to pay 
the suliject that attention which it Ilemands. 

1. Conti in sepunife Jinotches prolruding from the Surface of 
Masses (apparent /i/ either Sodulcs or treat tiered Portions) of dark 
hluc LimVsloue {Meudip Hilb), — The. exposed portion of coral 
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entirely siliceous, and in parts studded with minute crystalliza- 
tions of quartz. On exposing the mass to the action of diluted 
muriatic acid, I found that the siliceous matter of the coral 
penetrated but a very little way into the limestone; even at the 
point of entrance the branch became smaller, and its organic 
character much obliterated. 

2. m/iceotrs Petrifactions of the Stems and Plates of the 
Encrinite beantifn/li/ preserved in Relief on the {weathered {) 
Surface of himeslone lilocks, (Barnuirton C/eve, and Men- 
dips .) — On exposure to acid exhibited the same phauiomena 
with the ])receding. In I)()t1i cases even the smallest no- 
dules or plates of liniestxme exhibit in their interior, organic 
portions, of the same species with those silicitied on their sui- 
laces, but pri'served as usual in calcareous matter. A lucky 
fracture, even while 1 am employed in transcribing my notes, 
lias denuded for me a braiudi of coral, which is coiivortt'd on tlui 
surhice into silex, but almost from the point of entrance is eoj/- 
tinned in calcareous spar, "fhe limestoiu* in which these fossils 
are imbedded gave, upon solution in a dilute acid, a residuum of 
from six to seven per cent, consisting chietly ot‘ silex in a slate 
of minute division. It struck me forcibly that these and all 
specinums of the same nature, which I recolh'ct to have seen 
from the mountain limestone, ajipc'ar either lo liavelieen detached 
from the exterior of the strata, or lo liave ocemrred in small 
insulated masses. This, joined to the circumstancii already 
noticed of the change ’vvliieii takes place in tlie subst/anci' of the 
fossil after its entraiu'.e into the limestone, induces a conjecture 
that tlie source? of the silex is to lie sought for in the iron slioi 
marie which occasionally iills up the inte;r>tices he tween tlui (?al- 
caroous strata. On the causes which may have? operated to 
produce, either in this or any other formation of limesteme, the* 
alternation of marly or slaty heels, 1 do not* venture to speculate*. 

3. Grj/phites preserved in coarse Chalcedonif, from Dunraren. 
— These are founel both in the solid lias and in the maile? wliich 
alternates with it. A j)ortiou of the Ibrmer, in which a chalct - 
donic shell was totally ejiiveleiped, aflbnlcd with acid a re*siduum 
of silica mixed witli a small proportion e>f alumina, iron, anel 
bituminous matter. The whole residuum amounted to iiearlv 
lo per cent, of w hich two-thirds at least must have been silica. 
In the lias which furnished these specimens, 1 obs(?rved large 
cornua ammonis liaving their interior partly studded witli (*rys- 
tallized ijuartz. Tlie composition of (lie lias beds, (specially 
towards their exterior, is so variable that other specimens might 
possibly furnish a yetgreat?r projiortion of silex. 

4. A Specimen (f Cftaleedottie Shell ituhedded in a vert/ Chalht/ 
Form of Green Sand {from near Stonrheady Wilts ). — fVom the 
nature of the matrix, the action of diluted acid very readilv 
extricated the shell (a portion of a large pecien.) The acid then 
attacked the shell itself, and before its action ceased^ had dis- 
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solved a considcmbI(i portion of’it, a fine siliceous powder falling 
dnrino* the process. The iiiid(\s1royed portion of the shell 
rennuined as a thin irree;ularly shaped mass of chalcedony. On 
this of course acids had no I’urtlier etfect. The specimen, there- 
lore, (^xliibils a singular inslaiice of a shell preserved partly in 
siIic(‘Ous and partly in calcareous matter. 

Tliese are the only cases of this phenomenon wliich 1 have 
hitherto had tlie opportunity of (jxamining. 

Helievc'. me, my dear Sir, very truly yours, 

. J. J. Con YBKARE. 


Artici.e hi. 

O/f the ( Icolo'Si/ of f he Rlalcciii Hills, 

My llu^ Juiv, J. J.Oonybeare. 

(To the iMlitor of tlu) n/' Pliilosopltt/.) 

MV iniMl SIR, Jiafh. FMsfon, Oct, 4, 

A .^noirr residence at. Malvern inllu*, summer of 1821 enabled 
me V) vejifV most, of the stal<‘nient.s contained in your brother's 
va ry accurate survey of its neighbourhood, and to observe sonu^ 
1^;V^ circum.>t anees, tlie detail o(‘ which (as they are unnoticed 
or not, viewed in the same light, either by that gentleman, or by 
.Mr b. Horner), may, p(uhaps, be regarded as e.ontributing 
somewhat more towards the history <jf that interesting* tract. 

I should first imtiee the charactir of tlie. two remarkable eun- 
gloineraies (a>nneetrd with tint svamitic rock.'*^' The first of thest', 
oeemrs in blocks (which f was unable to trae(^ to tlu‘ir original 
' Me) a lilth^ southward ol'the road leading to the Wycdi. ( I In* 

' all in particular wliich supports tlie ground in front of the cot,., 
tage, naiiual A'orth bodge, contained many specimens of* it.) 
It is composed of amorplious noduh’s of tlie small-grained red 
syenite, abomiding in felspar, imbedded in a paste, so jireciscly 
resiunbling tlui nodules t hemseivc's, as to jiiec lude all supposition 
of its being a imadianical mixtuKu A rccojnposed granitic roct 
(as it has been termed) ])f)ssess!ng nearly tlie same characters, 
was found liy my IVit nd Dr. Daulieiiy in loosi? blocks neeir Ard- 
namuchan, A . lb iM. Houo ((ieologie de rb^cosso, [>, 22), men- 
tions a rock of the same nature as occurring near the Fall of 
Fvers. (Se(‘ also Dr. Macculloeli’s Classflication, p. oSO, G. (i.) 
Another conglomerate, evidently belonging to the same class, 
was (bund ift sifn on the road leading from (.'asile iMorton Coin- 

* arc, it I mistake not, the last rocks mentioned in 3Ir. AE. Rhillips's ( ata- 

h>^ue. Tlie fonm^ is probably that described by iMr. Ij, Horner, T. (». 8, vol. i. 

p. 

VO!.. IV . ( [Vt’/r Series,) . z 
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moil to Tlagstono IJill. In this both the nodules and tlie cement- 
ing mass are of a dark and apparently homogeneous trap,* not 
much unlike that tlirough which the passage of the AVych is cut. 
This rock, especially the imbedding* paste, seems to decomjiose 
with great readiness into a greasy clay,*}' a character often 
observable in the less crystalline and obscurer forms of green- 
stone. The quarry from whence my specimens were obtained 
exhibited no traces of stratiheation. lloth t hese conglomerates 
occasionally contained nodules of quartz. Whotlier they are to 
be considered as contemporaneous with, or ])osterior to, the 
formation of the groat syenitic mass with wliicli they are con- 
nected, I cannot pretend even to conjectures. Appearances 
certainly occur which might countenance the belief that there 
has been, to some extent at least, a second inhltratioii or injec- 
tion of matter identical with one or other of the constituents of 
the original rock. Idius in one spot 1 found a vein of white 
felspar containing angular fragments of dark green trap. Some 
other of the felspar veins would, perhaps, he held to lie true 
veins, and tlio dyke observed by j\lr. W. Phillips secuas to liave 
every pretension t o tlui character of a /rnr dyke. 

At tl)e north or rather Jiorth-west extronily of Tlagstone Hill 
the greywacke appears in Ibrce, and assumes a much more eha- 
vacteristic aspect than in those points wdiere it alternates with 
the transition lime. Its slaty varu^ty here occurs as a very dark 
(nearly black) sliale, th(3 ajq)carain*e of which joined with the 
resemblances which its com]>act form bears to some o}‘ the coal 
measures, lias tempted soimi of the maghbouring (a)tlagers to 
make trial f*or coal. Tliis end of the THl! wouhl, ])C‘rha[)s, be 
the best spot for studying the churact.(a* of the greywacke^, luul 
its relation to the syemite. 1 have to- regret that neither my time*, 
nor my lu'alth, would permit my acauirately (examining, or paying 
it a second visit.]; 

At the old shaft, known as Williams’ Mii^e, 1 found no trace 
(jf metal, and was dis[)Osed to acqui(‘sce in the gener’al bcliel* 
that tlie adventurers hvid been misled by liie pseudo-metallic^ 
aspe(*d. of tile Cat Dirt (disintegrating mica), until a lady who 
had examined the deads with greater care, informed me, and I 
afterwards observed myself, tliat some few [lurtions of the rock 
contained very minute specks ofyelloiv (a)p[)er and pat (dies con- 
sisting of, or -at least coloured by, its carbonate. They wore of 
very rare occurrence, and the whol(i quantity wh.ic'.h I sa\v could 
not have exceeded a hwv grains, 'fhey v.ko know the sanguine 
temper of miners will, however, understand that these must have 

* See p. 130, for an analo.irous fact in dolcritc (anptc rock). On the Con- 

nexion of trnp and syenite, see Dc JMacculloch on tlie island of Uuni, 

f Is it not tin's wliini lias been tcrnicd by air. Horner and iMr. Pliillips stea- 
tite ? 

i Hand specimens are met v/ith in wliicb it seems dinieult to ascertain vvlietbor they 
belong; to the trap or the i^vcywacke fotmation. Is it possilde tliat dicy may graduate 
into eiicb other ? 
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l)een quite sufHcient indications to ground a venture on. Near 
the debris ot tins niiiK? tlu‘ liornljlencb^ and epidote may be tound 
crystalli/ed more distinctly, and the dark-j^reen mica ag^^'reoated 
in ltirp;cr and more cliaractcristic masses than is usuah The 
latter (the nncra ) is of* that variety u hich occasionally scratches 
idiiss, tt fuses readily before the blowpipe into a oreenish-black 
;:;]ass. Tlie disintcerat imj; variety (Cat iJirt) is luorc^ difhcult of 
fusi(;n, and tlu' result more s!ap.'j;y. 1 may add that the (luarries 
of Ledbury have of lati* ]>roduc('d many sjjecimens of a trilobite 
nearly rt S(!iul)line; that, of tlie South NVtdch transition roc.ks of* 
Dynevawr and Ihuh, and that calcan'ous spar of a very pure 
rose c(»h>ur is found in lar<j;{^ lamnia.i intx r])ost‘d betw('c'U the strata 
of linu^slone. I could not find it. eryst idli/ed. If it occurs in 
tliatslate^ it- must ft)]-m specimens of singular beaut y. 

iieliove dcsir ISir, very truly yours, 

J. ,1. Con vnnAur:. 


Article IV. 

Hi'jdif (t; /]/c.s^'x. Young (urJ ihrd. .P)y N.J.WinelL h'srp 
('To tlui .Kditor of tlui Annuls of l^hilosopln/,) 

sIIL Xrw.'ii^i}4 ^•tn(>n-Tinh\ 0<7. 7, 

i ! - ^ i; imv/illiny I may be to occupy your payes with 
ca)ii1 ro\ ers\ , Vut as an lumoi'ajv nii'inbi'r ot* the ( ieohi'^'icad 
S(,eieiv of' Lond(‘n, I eoMsi<l(‘r it a dut\' J owe to tliat body not 
to allow tnu misrep'ii *sent at ions ot tlui Rev, Air. ^ (UiULi,' and Air. 
?hrd,of\\ iiitb’N', printed in your last numlau’, to st and on re cord 
o lansw e]''..(l, ])a rticularlv as t!\e So-eiety is mi'iitioiu'd in their 
j (ter. d he hills and a portion <»f tlie Hat (sauntry in llu^ north- 
east of d Drkshire ar(‘ now a-a-ertained to Ixdonp; to the lias 
ffuiuation ; the' Uj)[)(a' beds (‘onsisl ot’ sandstone, s!ia!(', and 
Inui.'stoiu;, w ilh thin seam-; ofcoal, the lower lic'd of sliahi or alum 
s!at(‘. but the iimestoiu’ and coal are not iiil(‘rst ratified with the. 
otlu'r beds tiironyliout llu; ^vll(^le district, and in many places the 
alum shah' basstus out, or posst;sses a very thin covering’, nn/ 
(l ilies' ideas of geo/ooi/ In i / (frnied o.n/j/ j roni t he nisj)eel ion oj 
a ecn/ liiniled disiriel." (See I nlroductioii to Convbeare and 
Phillips’s Outlines of (j(!u!oo*v, ]>. .kIv.) ^ They have considt'red 
the upp('r strata and lower stratum as distinct formations, and 
upon tliis assumplion the whole of tlndr statements rest. ( )u 
such false jiia'Uiises tin.'y attempt to (‘onvict mij of what they 
tei-m yross mistakes, but let my account of the outline of the 
lias bo compared with Air. (ina'nough’s map, and tlie discre- 
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pance between me and that gentleman will bo found to be very 
inconsiderable, especially when it is recollected that six years 
liave elapsed since iny short tract was written. With their own 
hypothesis in view, your correspondents assert that I describe 
the oolite formation as innnedialcly succeeding or being in the 
vicinity of the northern Cleaveland Hills, butiny line of demar- 
cation, already referred to, will serve to show the fallacy 4;)f this 
statement; and Robin Hood’s Bay not being more than between 
six and seven miles from the oolite hills, I still think these mviy 
be seen when three miles south of that place. Another of their 
leading remarks is, that I associate Danby Beacon with the 
mountains of the northern part of the district, whereas it is 
one of the most southern.” The truth is, that the hill in (|ues- 
tion is 2b miles distant from the southern, and eight IVom the 
northern termination of the lias formation at the loot of Kosc- 
bury. 

The minor objections may be dismissed in a fc'vv words. 
Fi'lay Head is in the oolite district (s('o ( ireeiiough’s mapj. All 
the shale beds ofthe lias formation cont ain nodules called ironst r jue 
balls, consisting of carbonate of lime, clay, and pero\i(le of iron. 
That the hard shell limestoiie. ofthe vale of [^iefering is distinct. 
iVom the Thirkh:l)y limestomj, 1 am now com inr(‘d bv tlu3 c\ i- 
dence of Prof. Bu(*kla,nd in his |)aper on th(‘, Kirkdale c,a\e, the 
fornu'r being a bed in tlu^ oolite, and the laM(‘r abed in llu‘ lias 
ibrinations. ’ ! am, Sir, vtuir obedient servant, 

N. .1. \ViN('n. 


Artic le V. . 

On sonfc pccuhar Cn/sidls of Sn/nha/i' of Pohish, 

By Richard Jdiilli^^s, FRS. L, Ik 

d’ni. crystals which 1 am a])out to describe wvvr. presented to 
nuj by Mr. Hills, of Bromley, pateiitee of the advani ageoiis mode 
of preparing sulpliuric acid from sulplinret of iron ; tin v w(‘ie 
Idrmed by slow crystalli/ation in a large rpiantity of tin? solni ion 
of the lesiduum, after preparijig nitric- ac*id IVom sul[)huiic acid 
and imrelincd nitre?. 

I’rt>m such a source’, it would be expected that (’rystals of 
seiiphate’ e)f potash only would be ])rocured, but us the form of 
the crystals in qiiv-stionhs totally dirferent iVom that A\hicii siiU 
])hate of potash usually j)resen<s, it a])[)eared to me possil)le. 
('ither that tlniy might contain water of crystalli/ation, orexe’ess 
(d’acid, tliat they might contain clilorine, nr consist ot'u doul)Ie 
salt witli an alkali and eartliy l)use ; or, lastly, that the crystals 
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might be a compound of sulphate of potash and sulphate of soda; 
some of these circumstances, it ap])eared to me, might arise 
fruni the impurities with which nitre in the state in which it is 
im[)orted is known to abound. 

The crystals are of various lengths ; the longest is about, 
eight inches, 7-8ths of an inch wide near the base, and about 
half an inch thick ; they sutler no change by exposure to the air. 

To determine whether they contain water of crystallization, of 
whicli sulphate ol‘ potash is well knowai to be devoid ; 100 grains 
wenj subjected to a strong red heat in a platina crucible ; tlie 
Ic^s unu>unted scarcely to a grain : it is, therefore, evident that 
the cry.'^tals contain no combined water. 

In ordcu’ to discover wln^ther the crystals contain any excess 
ofacul, lOOgiuliis were dissolved in vvat4‘r, the solutioii reddcuied 
liluius pa|)er slightly - two grams of cuy^^tiillized C'.i rhonatc' ol 
soda wvAit added to it.; it tlu.n ccrascd to act. upon htmus paper, 
and on tin.* ;idditi(jn of tAvo grains more of carbonate ol* soda, the 
solution reddened turmeric paper strongly. It is (ivident, there- 
foj i‘, tliat this small excess of sidjihuric acid was in the static of 
mixture, and not ot* coiubinat ion ; indeed iVoni the slight loss 
occasiomal hv c‘\posure to lu‘at, it. was e.vident that tlu^ salt. 

1 oiild not I)(i bisu!j)liate. of ])otash, nor indeed doi'S tlui form ol* 
d'- crystal luoix: n .si nible tliat ol* the bisalt ihuii ol lhc common 
snlpliattx 

fhe salt does not appear to contain any combined chlorine; 
wlieii iHtrat(‘ ol* silvan' was dropjied into a solution of it, it 
l)e('ame slightly opalescent, but no preei])itation occurred. To 
cparatimNolut ions of tile salt, 1 added ammonia, carbonatem)!* 
auiinoiiia., and caibonatc' of soda, but no piec.ipitation whatever 
tMo.iure.d; tlu rcd'ore, lim salt, is not a doul)le compound of an 
ulkalnie and i*ailhy salt. 

determin*.' wludlua* the mystals ;u(^ a compound of sul- 
olialcj of pi)lasli and of s’al[>hale, of soda, it was n(n!essary only 
<) add llui esjuiv aleiit (piantity of nitrate ol* barytes. Hydrogen 
being 1, an aLoin of sulphate of potash is (S(S, and tliat ol sul~ 
jiliate ul* soda 72 ; consequently a salt constituted as J liavi^ 
supj)Osed it possible this miglit be, would be represented by 
8S q- 72 = J()0; an atom ofnitrati^ of baryte^s is 132; there- 
fore 2.J grain.s of the double salt ought to de*compose 41'2o grs. 
of nitrate ol* l)ai vte‘s ; I l*ound, however, that c.onsiderably less 
of the bary t ii! salt was sutUchnit ; tor w h(ni 40 grains of nitrate 
of barites liad been added to a solution of 2d of the salt, the 
lillered solution gave a copious pre*cipiLate on the addition ot 
sulphuric acid. • 

From tiH'se experiments 1 considmed the salt to be mere sul- 
pliate of potash, in orde r to arrive at a knowledge of the form 
ol the crystals, J submitted them to the examination of my bro- 
ther, Mr. W illiam FhiliipH, who has favoured me with the fol- 
lowing statement ; 
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On the Form of the hefore-men! ioncd Cn/sf als, By William Phil- 
lips, FLS. MCiS/&c. 

I return the crystals with draw iiu^s of their forms 1 to (> 

inclusive, PI. Xvl), of about the size of the crystals themselves, 
but made somewhat roiu^hly, not having been done according to 
rule, but only by the eye. 

These crystals yield to mechanical division parallel to the 
planes M, T, and I^, and the folhnving adnieasurerneMls by means 
of the reflective goniometer of J)r. Wollaston, sliow that the 
primary form is a right rectangular, but not square ])iism, and 
especially the angles of c on c', and r', lig. r3, on tlie adjace nt 
j)lane over the edge x. 

The constant convexity of the ])laii(i h (wliich, how^ever, from 
that circumstance, may rather be considered as a serit\s of 
planes than as one jdane) lias renderiMl it impossible to obtain 
any measurement from its surface, with anotlicr plane on any oiui 
of the crystals ; while tlu; nearly constant concavity of* the plum*. 
m has rendered it almost equrdly impossible to ascertain its angle 
with any other plane accurately. Arguing, houawer, from ana- 
logy, we sliould assume that the plane h ])robably consists of a 
combination of the planes ni afid //, ( specially since the j)lanes 
(I and c appear at both extnanes of the crystals, ligs. 2 and 3?. 
All the crystals of these forms show the same conviixily on tln^ 
jjlancs on one side, and concavity on those of tlie other side, of 
the plane d. 

The ordinary crystals of the sulpliatc of potash are in tlie form 
of two six-sided pyramids united at a common base, but some- 
times separated by a sliort intervening ])i ism, and variously modi- 
fied, fig. 7. These crystals chaive parallel to tlie j)lancs of lh(‘ 
prism, and to that replacing the summi.t, that is, parallel to all 
the planes of a regular six-sided ])rism mc\isuring on the lateral 
planes precisely V20^ by t!ie reflective goniometer. This circum- 
stance, apparently so decidedly at variance whth tlui cleavage of 
the crystals hgs. 1 to 0, and the apparent incompatiI)ility of their 
external hinns with that of fig. 7, indiuaal me to c.oncludo that 
this substance must be peculiar in possessing two primary forms 
having no relation to (‘ach other ; for it appeared certain, that, as 
the double six-sided pyramid may be cleaved parallel to all the 
sides of a regular hexailral jirisin, A'l fVi M,T, tig. 7, that that solid 
must be the primary form of these crystals, notwithstanding tlie 
almost constant appearance ol‘ a line passing along the plane u, 
in the direction of the dotted line on that plane of' fig. 7, aiul 
which had tempted me to suspect tlic possibility of these crys- 
tals being macles, ov hemitrope crystals. 

After arriving at the fore-mentioned conclusion, f show ed the 
sketches to my friend II. J. Brooke, Esq. who perceived a cir- 
cumstance that had not made a sufilcient impression on my 
mind ; namely, that the measurement of the planes M on c/, figs. 
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1 to o, corresponds witli M on d, fig. 7, whence he inferred that 
7 is a inacled crystal consistini^ of the sections of several 
crystals so nnited, that M on M or M is precisely 120°, and hence 
it Ijccaine apparent why these crystals should cleave parallel to 
those pianos and to T, or, which is the same thing, to the planes 
of a six-sided prism, d'he measurement of M on s, tig. 7 ^ since 
taken, conlirms the opinion that these crystals arc; in reality the 
macles already described ; and their structure will immediately 
be perceive'd on comparing the planes M d s T with the same 
planes of tigs. 3 and O'. 

Figures 1 to G. 
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Article VI. 

Extract from a Memoir on (he Cifmposiliou <f ihe Alkaline 
Snlphurels. lly M. llerzelius. 

{Colithiiu’d frohi p. ^‘S'8.) 

I, Til I'.iiK poll K, mixed some subearbomile of potash with 
great excess of sulphur, and heated the mixture until the svd- 
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phur fused ; the combination then began to take place ; the 
compound blackened, fused, and swelled. It was kept at this 
temperature until the fusion was complete ; at this period, the 
lamp was withdrawn. After cooling, the mixture was Ibund 
<livi(led into two distinct layers ; thtj upper was yellow, and 
consisted of sulplnir; t!u‘ lower was hepar, but wliieli had not 
the bright red colour already nientioiual. A portion of this 
liepar was dissoh 0(1 in boiling water, precipitated by muriatic 
acid, boiled to ex[)el the siil[>hurett('d hydrogen gas, Hltered, and 
ev^aporated to dryiu ss. T lu'.re rcauaiiied upon the tiller 0*7b4 
gTaiunu* of sul[)hur, and the salt weighed 1*1 graimne. Uavii'.g 
observ(‘(l lliat wlien hepar is prej)ar(Hl in considerable c|naiility, 
the sul])hate of {)otash is not found (MjUiilly dis[)ersod, 1 redis- 
solved the salt o])tained in uater, and ])recipitated it by mnriat(_‘ 
c^t barytes: O'lbJI gramme ol'sidphatt* of ]>ary{cs was obtaiiujd, 
wliie.h is e(|nivaleiit to()‘'J4lr> grainiii(‘ of sulpliaie of ])otash. 
There niiuanis then, for theniuriatc* of potash, OaSolSo, contain 
Jiig 0* lo (.)f pntassiuni, wiiich was cejmbined with ()’7o 1 gi*. (4’ 
sulphur; tlieu 

4.') ; 7:b4 :: 100 ; 1 bib 11 

liut 1 (J4 ‘“2 ! constitute 8 atoins, and liy adding tlio atoms u hich 
esc’aped in tlie state of sulphiir(4led hydrogiui, wo liave lOatom- 
(d sulj>liur for oiu' atom of j)olassiuui. 1 obs(‘rvc‘(l atbu’wards 
that the coni])Oiind wliieli had a brighter-red (‘(dour, a])p(‘ars oidv 
whc'u sulphur cojideiises during the cooling upon tlu' liepar Ijcfoiu^ 
it is (|ult{? hardened. As it does not form when tin* lu‘])ar tus<‘(! 
un(.l(n* or with sul|)lnu*, and as tlu^ \\al(a‘ dix's not combine with 
its excess oi’sulpliur, it appears to Ixi a miMuri^ ot‘ Jugiar and 
sulpliur, tlie brighter cohiui* oi wliich is derived from tin* latuu* 
substanc(‘^ but w liieli does not lorm a-real and determinate (‘om- 
pound. 

f liave alrea(_lv olisorved tliat wlnui tlu^ >iilj)hate ol' potash is 
decoinjiosed at a high 1 eiii[}erature hv sulplnu’etti'd liydrogen 
gas, a bright lu'par is oblaijunl, w hich is [leifectly t rmispaia ni , 
and oi an orange (adorn*, and ajiptve.rs to lx* and that when 

th(* same salt is dt-composed f'y sulpliund: of (‘arhoii, I\ S'^ is 
formed : this is not transparent, and its (dolour is not so fiat* as 
the tornu*!’. In th(;se (jp(irat ions, tlie sanu^ proportion of sulphur 
in excess usnally occurs. (’arbonat<( of jiolash wtdghiii'*' 
t)*78i:; graimne was fused with l*d gramme of sulphur, in sul- 
phuretted hydrog'(‘n gas. Tiic eXiU'ss of sulpliur was expelled, 
and sulphuretted hydrogen gas was passed over the fus(‘d nii\- 
tiin* as long as water w as formed. 4'his fluid was ‘always ac(U)iii- 
panied by sulphur, which w'as d(?posite(l as long as water was 
produced. The operation being finished, the mixture widgluMl 
i'18 graimne. It contained 0*4 1*2 gr. (ji‘ potassium, which was 
consequently coiuhiued witli 0*7o(S gr. of sulphur : but 

44*2 : 73*8 : ; 100 : lG(i*0 
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and 164-24 constitute 8 atoms. As in this operation, K + 

3 K is at first foniied, and as the atom of sulphate of potash 
is afterwards reduced to KS\ the whole ought to form K 
but wliat shows that it is a (h*cided compound, and not a mere 
mixture, is that all tlu' sulphur of tlie sulplmretted hydrogen 
escap^i^ with the water ; unci consequently no /v S'^ is Vinined, 
as happens when the sulphate of polasli only is decomposed. 
The Compound becomes oj)a(juo after c-ooling. 

The hepar obtained in 1lu‘ ])r(‘C(uring exjKuiment was after- 
wards mixed with half its weight of sulphui*, tlie mixture was 
clistilled until sulpluu* C( used to come ove r, when sulphuretted 
hydrogen gas was passed through tlie apparatus. 'Hie ]u‘par 
tlu'ii w(Mghed gramme; that is, 100 jiarts of potassium 

were combined w itli 18 1*57 oi* sulphur, whicli makes exactly 
U atoms. 

'Tut) grammes of bicarbonate of potash decomposed liy sul- 
phurt^Ued hydrogen in a similar appaiatiis gave ]*4o gramuu^ of 
a pale-yellow ciysr alliiic sail, in w liitOi 100 parts ot* [lotassium 
were i*(»ml)i!ied with 01 of* suli)hur and orhydroga ig as we shall 
presimtly scje. I added one gramm(‘- ol‘sul[)lmr, and the mass 
was again fused in a, can rear of snl[)hm*ett(al hydrogen gas, 
uhiil tlie distillation (.)f‘ snlplmr eeasc^d. The matter then weiglied 
‘52!dgis,; thus 100 parts of‘ potassium wei^j combimal with 
1<S() parts of sulphur ; wlheli also makes 0 atoms. 

In a ueiglu'd rrtort 1-070 gramme oi carbonale of|)otash was 
f‘us(‘d widi 0*502 gr. oi suipluiv. Comhiuatioii iiumediatcd y took 
pla(‘(‘ at a teiiqioi at ur<; scarcely (‘xcu ediiig; that r( ipiisite ibr (In' 

t'.ii of suljdmr, and tin* mixturii wu'^c^posi'd during an hour 
t«_) tlu‘ siom^ degrea; of luait ; ibr when it was stronger, llu^ car- 
l)ome. acid gas was (‘xlrlcated rapidh, canving with it much 
sulpiiur in tiio slate of vi white' vapour. The t i inptualure was 
r;n>,<'vl attmwards until tlie mass fused : Vvlum it luid liecsi tho- 
roughly litpieiied, and huhhlcxs c( asial to ajipear, tluj operation 
was sto]>pial. 'fhe ajiparalns iiad lost 0-]0.> grainnu' in weight, 
which was carbonic, acid that had escapial. 'Itiis corresponds 
to 0-5555 of potasli, of whicli one-lburth ecpial to 0*0X858 com- 
bined witli the oxygen oi the remaiuder, and to 0*02! ♦5!:J of sul- 
j)hur, IbinuHl sul[)liale ('if [lotasli. ddiere remain then 0*502 — 
0*02!Kj =: 0*2727 gvamuu! of sulphur wliicli were t‘ombiue<i with 
0*22 gr. ol [lutassmm ; tlum 

22 : 27*27 100 : 125*00 

and 125*18 indicate (> atoms (jf sulpb^ir. 

Tlu^ sauu; experinuait was (Jiiee more n^pi ated, and gave the 
same result. 1 employed more potash tlian the sulphur was 
capable cjf diicompusiug : thus the affinity o(‘ tlui carbonic acid 
for the potash prevented the combination' of tlie sulphur with 
the polusli uud its base. Then, when sulphur is fused at a lo^ 
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red heat, with more carbonate of potash than it is capable of 
decomposing, it forms iv It follows also from this cxpcri- 
nieiit, that lOO parts of subcarbonatc of potash are decomposed 

at a low red heat, by 68*22 of sulphur, and it forms then iv S + 
3 K 

When this compound is mixed with an excess of carbonate of 
potash, and heat(‘d to redness, it boils slowly, and gives out 
some carbonic*, acid gas ; but as at this tem{)erature the glass is 
acted upon, it is ditlicult to determine whetlu'V tin* evc»lutiou of 
carbonic acid gas arises from this cause?, or from tlie i()nuatioM 
of a lower sulpburct of potassium. 41ie experiment was rc'peated 
in a small ])latiiia crucible, in which 3*7 grammes of carbonacc 
of potash were mixed with 0*5 gramme of sulpliur. Tlie ('riicible 
was pluc'ed in another, and surreumde^d with ]K)\vdcred cliarcoal, 
and these were jnit into a third cnu^ible ; they were; all perfectly 
closed with lids, 'fhe ol)ject of tliis aiTangeiuent was to prevent 
tlie access of atnuLspjiGric air during coeding. I1ie mixture was 
heatcsl for a h^ng time at a v(?ry low tenujunature to prevent tin? 
loss of suli)hur whicli might occur during the (‘xtrication of tlu? 
carbonic acid gas; the beat was aftcu'wards gradutilly increased 
to redness, and kc‘pt np to this degree for liail‘ an hour. Tlu* 
weight (.)f the cooled crueiblo was diminisl)('d l)y 0*30‘-1 gramuie, 
<‘ansi!(l by the disengagement of carbonic aciil gas, and con(?s- 
])onding to 0*78 | 2 ;ramuKi of carlxiiiate of ])Otasli. Of this (pian- 
tily, onofouvlli, or 0*105 gaanmug had combined with O’OOO gr. 
of sulphur to i<n*m sulphate; of j)Otash, wso that 0*454 of sul[.»hur 
were combined with 0*485 gr. of i)otassiin!i ; ljut 

48*5 ; 43*4 :: 100 : 80*05 

Then 82 would indicate 4 atoms, and the dilVercncc; may arise 
from the disengagement of sulpliur whic h might ha\ e ac*eompa- 
nied the carbonic*, acid gas at the; comnumeeinent of tin; opcaa- 
tioii, whcai its escape could not be discovered, ncjr the lic at 
regulated. 

The result ol’ this experiment is ihcai, that when K mixed 
with carijonate of potash is exposed to a red heat, an additional 
jiorticm of carbonate is dc*com]30sed, and A .S‘ is formed, a 
degCbe of coinliination in which tlu; uniiiities oftlu' suiplmr and 
carl)Oiiic acid are counteibalanced ; lOO [larls of carljonale ol’ 
potash Ibrm tlieii with 43*78 parts ofvsuljihur 

A A ’ + 3 A 

The hepar obtained l)y tlus operation is green, a colour whicli 
evidently does not belong to tlu* snl[)huret of p(jtassiuin. When 
it had beeui dissolved in waten*, it ck‘posited a s[)ongy substance, 
of a rculdislubrow u colour, w liicb was hydr(>sul[)liurot of platina. 
Tlie crucible had lost 0*3 ol’ a gramme in weight. There was, 
therefore, formed a double sulphiirel of potassium and platina 
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K S' + V T' \ but that which clearly proves that this compound 
was t’()nnc‘d after that of t\ >S’% is tliat in the contrary case, tlie 
two atoms in excess of A could not. to expel the carbonic 

acid from tlu^ potash ; they would have no action upon it, 
exactly as if A *S'^ only was formed, aiul besides one-tliird of 
A could not combine with tiu' platina, at the eml otUie opera- 
tion, without bein^' accoinpanical !)y some cliaiie;e in the W(a;>ht. 
It is seen by this how difiicuit it is to ol)tain A S\ at least by 
this metliod- because in ^lass vessids the silica of the e;lass 
o])])oses its formation, .iiul lU melvdlic vt‘ss(dis, tlie, sidphur is 
divided ludweeii tlie metal and tJve potassium, forming a doubl(i 
sidpliuret. 

Th(‘so expi'riments aiso sliow tiie action exiafc'd by the alkaline 
siilpliurets in fusion upon tlie uu'lals ; the metal, p!t»\ mhjd it lj(i in 
siilli(‘i{'nt quantity, divides tlu‘ sulphur with tlie potassium, until 
/\.V'is {‘onm^d. In t!i(‘se double sulphurets, tlu; nmnixu* of the 
atoms of liie metailM' sulplnnc^t prodiu'ed is rielermined by tlie 
luiuuier of atoms of sidqduir in the sulplnirct of potassium. 
i^Xpericnce has shown that many ofthe.-e duubh* sulphurets arc 
(heeomposed bv \va1(‘r, wiiicli sepCirute some sidpburets sncli as 
fliose of lead, sil\er, and copper; wiiile others are dissolvixl, as 
sul[)luire>.s of aiv.imicq tungsten, tin, aiui gold. We shall 
in;r(';d’t (O' reler totlu'Sx' inlerestine; coi.qjounds. 

\\ r l:a\ (* then acapiired a knowlcalge ol‘ sc*veral sul[)lmrfds of 
[lot a.sslum, \\hi(‘li conlam 2, d, b, S, \\ and 10 atoms of 
sul[dnn’. 

1. obtaincrl liy reducing suipliate oi* potassium by 
h\ drocen. 

2. A Sh hv fusing cat lionate ol’ pote.^h in a red In at, witli a 
juanbiy ofsul[/iiur less than recpnrod [a deconqiose it. 

d>. A .S'', by heating t!u^ above mixture slowly, until it fuses, 
and w it hont elmllilion or e'rohii ion (»!’ any g;tis. 

d. A /V', bv reducing sinohate of potash witii sulpluirclted 
liy<lrog'en gas. 

d. A bv keeping (he hejiar at a nuixinuim in fusion in sul- 
phurette<l hydrogsm e,as, until neitlna* wafer nor ga'< an^ disen- 
gagt‘d, or 1)V redncuig sulpleab' oi* [lotash witli sulphunjt oi’ 
(‘Ulbejii. 

<). A S'\ bv fusing th(‘ preceding with sulphur, llie excess of 
w]ii( Ii is driven etl by a nuahuatt' heat, a cairn nt of sulphuret((*d 
hydrogen gas, oi’ any othcregis wdiicli contains no oxygen, being 
j)asse(l ovca' file li(pif iied mass. 

7. I\ by the fusion oi' c;;rl)v^mat<i of potash witli an excess 
of sulphur, tiii nti cail>t>nic acid gas i!s evolved. It is not nujui- 
sile to raise the tenqierature a!>ove a red heat, to decompose the 
salt (‘omjihdely. 

1dm c'oinbinations in w inch tlu^ sum of the atoms of sulpliur Ls 
expressed by evaaa numbers, answer to 1, 2, 3, 4, and 5 atoms of 
sulphur for each atom ol’ potassium, potash being considered as 
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composed of one atom of mettil and an atom of oxygen. These 
combinations agree with both modes of reckoning the atoms, 
and the methods of obtaining them arc such as necessarily pro- 
duce compounds of determinate proportions. 

As to those in which 1 atom of potassium is united to 7 or 9 
atoms of sulphur, they prove incontestably the justice of* the 
opinion, that potasli contains not 1 atom ljut 2 atoms of oxygen ; 
Ibr in the tirst case, tluise compounds would contain 3A and 4 
atoms of sulphur, and we cannot admit of half atoms. I arn^ 
however, far from regarding the tiling as proved by these com- 
pounds, especially since we know that magnetic oxide of iroTi, 
both natural and artiftcial, is composed of two diU’erent oxides of 
iron, and it is consequently possible that the above combinations 
may contain two degrees of sulphuration, which Uiight be < ith(a' 
entirely similar to the two conqjounds l\ and /v or al least 
very nearly resembling them. 

1 ought not, hov\ever, omit to obscrvt\ on this occasion, that 
ill all my experiments, witli very lew exceptions, the quantity ot‘ 
sulphur has very little exceeded tliat indicated by calcidation. 
This happens either because the atom ol‘ sulphur is actually 
heavier than it has been reckoned, or which seems more proba- 
ble, because the last portion of sulphur is cxpedled witli diili- 
culty, 

IIT, ( 'oittb 'nuilion (if ' Sulphurelled llj/dro^^cn icillt Polush, 

i Iiave already shown that the subcarbonatt^ ol* potash d(?com » 
pose‘d by sulphuretted hydrogcai gas, gives a hepai of a lirighl- 
yellow^ colour, which crystallizes on cooling, and which lias a 
crystalline i’racturo like that of salts. 20*87 grammes of siib- 
carbonate, sidijected to u dull red heat, were (^\[)Ose(l to a cur- 
rent of sulphuretted hydrogen gas until no water was produced; 
it was not accoiupaiiic*d liy sulphur, 'file excess oi sulpliiirelUal 
hydrogen gas escaped w'itliout having undergone any alteration, 
and merely mixed w ith carbonic acid gas : tlu* victioii of llie lieat 
■was continued lor about six hours. Tin? I’used mass was in a 
state of continual ebullition, w hich w as undoubtedly caused by 
the evolution of carbonic acid gas and aqueous vapour; for w^lien 
at length it ceased, no further disengagement of water oi’.curred. 
Cas was constantly passed tlirough the apparatus until it b(xame 
cool. The compound was of a pale lemon-yellow^ colour; it 
was crystallized in large brilliant plates ; it weighed 22*2S 
grammes, wais very deii{|iiescent, and dissolved in water, to 
which it communicated a pale-yellovr cadour. 

20*87 grammes of carbonate of potash contain 11*810’ grs. of 
potassium, w inch (|uanlity remains of course in the 22*28 ol’sul- 
phuret of potassium obtained. It was, therclbre, united to 
10*404 gr. of sulphur; but 

11*816 : 10*404 : : 100 : 88*o 
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roiir atoms of sulphur would be 82-12 ; there is in this case 
the difllireiice of (v4;h I look this combination at first for A 
])ut havinfj; mixed a portion of the solution with nitrate of cop- 
per, it f'oriued to my ;j;reat surjirise a precipitate of sulpluiret of 
copper. (Itlicr metallic salts product. d a similar effect ; conse- 
(pieMtiy the solution contained more sulphuretted liydrogen than 
liad lieeii formed by tin', oxidation of the potassium. Mixed with 
an acid, it l)ecam(i turbid and milky; but tlie preci|)itated sul- 
phur formed i>nly a very small dejinsit ; and the remaiiuhu' of this 
sul)s1an(a‘ escaped in tin? form of snlplmrctted liydroi^aui n^as. 

It was tlieii evident that th(‘ comhinatioii ellecteJ in the dry 
way was composed of sul|)hur('t of potassium and sul[)huretted 
hydroj;en ; or if we supjiosf^ it to be a doul)le sulphuret A S' -f 
2 II' S; that is to sav, that tim potash and liydrogtui c.omblne 
with au tajnal (|uantily of sulpliur, it. follows tlial. |t)() parts of 
potassium cond)iiie witli 82* 12 (»f sulplmr, and with 2*b0 of hydro- 
inakiny- loo tether Si ’7:? parts. The excess was undoubtedly 
deiived IW)ie acet'ss air, wliieh, by ovidi/ino* tlu^ liydroo(ui at its 
[ \pense, occ'asioned a Inylier deyna; of sulphiira, lion, the prcci- 
pilat(‘ prodmaal by acids. 

It l)(‘(’am(' ilum intorestino- to <1iscover if the maitral liydrosul- 
j*hni'(;t of j)otassinm is similarlv’ constituted. With tliis view, I 
.'jtuiated a p<ulioii of pure, [xitash with sul|)]iurelted liydro^^'en 
and lu'ated llu' mixture, to (‘bullition, passino; a current of 
}i\dr()y_en e;ai> through tin* a[>paralns until all the (excess ofsnl- 
phur(‘tt('d !)y<lroi;t‘u e‘<'S was (wjx lh'd. One |)ajT ol tliis solution 
was precipitated by muriate of copper add('d drop by dro|). The 
I' - ei})itate was collecti'd on a. lilter, well washed, dried, ;md 
heattul in a r('< u't, until n.othino; hut. snlpImiM't of co|)j>(‘r at a 
. /i/tinrun rcmainecl ; it w(U!:h(‘d bN2 e;r oume. After tlu^ 
rtMuaiiuler of the co|)per lead Ix'cm st*paiated by sulphuretted 
h vdnjy^'ii from t lumsolnt toil, it was evaporat.ed to dryness, and 
yave l*7l muriate of potash: there w(‘r(‘, therefore*, 

2 atoms of co[)per to I atom of potash. It is (*vi<lent from this, 
that to i<;rm vi neutral h ydrosul j)lmrct, the jx^tash takes siu'.h a, 
(juanlily of sulphui (‘tt e.d hydny^eiw as that the h\(lroe'i‘n is 
rioubh; tlie ({uantitv wiiich is leepiired to form w'ate i' wit.li the 
o\ v'j’fn old h(* ]»ota.sh, and tliat this h ydrosulplmre'.t in its dry 
state mav be leprc'sented, lik(i the prccedimi^’ combination, bv 
AA +'2//>S. 

it is we ll known tliat tlie (composition of sniphure't of potas- 
sium at. ;i minimum is such, that wlunitis destroyeal by water, 
au hvdrosnlphui el. is formed in wliich the ])Otash is haH\sat mated 
with sulphuretted hyelroy'en ^vhen ^anupared with tin* aliove 
compound. \\ a. lu'i'e nuted with the* two (h^^rees of salnratiuii 
w hich 7^1 . ( lay-l.ussac has mentioned, hut llio composition of 
which he has not descrilicd. AV e shall in the seapiel examine, 
whether th(‘y are actually what they appear to be ; that is to 
sav, w ludliev they are hvdrosuIj)hurets. 
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IV, Formation of Ifcpar in the Moist Wai/. 

Ilepur may be ()l)(aincd l)y t^^o inodes in tlie niuist v/ay, cither 
by boiliinj; hydrosul[)hurct of*])ohisli with sidplxur, or by boihng 
or fnsiiic^ al, a moderate Ixeat livdralci ot jioiasli with sulphur. 
We shall examine tliese jiroc-cs.'^es. 

L The solution ot* sulphuiet of potassium at a minimum is 
represented liy A + 2 JF A, w liie’h I sliall call subhydrosuiphii 
ret of potash, AVhen this solution in a (‘onceiitraled state i 
di<;;ested with a little sulpluir, the kitten* is (lissid\((l, and \ve 
obtain by tliis process sulplmret of potassium <>{‘ every dc^vt'e, 
so that the solution may conlain 4 atoms cd’ ]iy(lr(>g(ui and 10 

atoms of sulphur for eacli atom (d‘ pota; ]), or K + JF 
wlxich is the same compound as tliat which is formed wlicn the 
sulphiiret of potassium at a maximum is dissolved in waten*. 

2. Whc.ni the neutral hydrosulpluiret of potash A d- 4 IP A, 

in tlie stat(i of concentiated solution is mixed witli [lowdi ri'd 
sulphur, there rc*sults stron:^* elferves(*ence, even at common 
Icnnperatnres ; sulphuretted h^droj^en ^*as is cwolved, tlie sul- 
phur is dissolv(-‘d, and the solution bc(‘omes of an ()ran;^(U‘oIuur. 
.1 f sulphur l)e uddinl as lonp^ as tlie evolution of tlu'. Lptis cont i- 
nues, we obtain tlu' C(;nij!oiind A -i- so that S ao)ius 

of sulphur expt. 1 2 atoms of r>nl;:burel led li \a!ri ''yon, or one Jraif 
of the hy(Ii-osi!l|)luiric acid i*oLi( J inod in. tlie salt. 

3. Sii]j)hur digested with liydiate o}‘ potash is dissolved. A 
part of tlu* snl[)}iur is aci(lih( (! in (he lirst dciyrce, and (onns 
hypi'sulphurous acid. If it lie supposed that this oxidaMim 
occurs at tlie <:‘\pense of tlu* waiter, iis iiydroym t!u*n seines to 
I'oriu hydrosul[>huri(* acul, wiiuai siiturales ;i. part of the ?j;)tasli, 
and (!us ('oiupound then dissolve's, as we/luiV'C ahx*a'l\' s^a n, an 
additional ([uaniity of Mriplnn*. W’hen it is saturated, o have 
the couipcumd A '-j- JP A'”, Ff (]u* ipuuitity rd' suljihur he 
siuallei*, inierivir suipliurets an*, lorined. 

It is natural to suppose that sulpluirous aeid nnylit aJso be* 
Ibnned in tiiis oiperatioii ; i, therefore, att(‘mpt(‘d l)ut wit.iu>ut 
su(‘C(\ss, tt) o])iaiii sulpiiureais or sid[)huiic acid, l)y ooiliny or 
1‘usin‘y' iiydrate of p^dash with very small (jiirmlities ol* sulp.hur. 
The stroiudv alkaline soiutirm ol)taincd vva.s mixod with hydrate 
of cop|)<‘r till it became colourless ; it, was filtered and siipau’sa- 
lurated with muriatic acid. Alucli sulp.hur was prec*ij»it at ed, and 
sulphurous acid was -at tlie* sviuu; lime evob.aal. Sucli licin^’tlie 
case, altlioue;!! only a sinaikcpiant ity oi* sulphur dissolve d, there 
is no reason to suppose that suI[)]iurous acid is formed in any of 
the above dc'seript ions. 

in order to determine tlu* pro]vov(.ivons in which the liyposul- 
phnrons acid and sii][)lHna‘.tt('d iiydroi^eii are combined with 
potash in the highest degree of saturation, 1 . dissolved some suU 
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1,111- ill a solution of not-ash contained in a vessel provided with 
H valve Vhich si.nered vapours to escape but suf-cre^d nothing 
lo elder Wlicn the sulphur ceased to dissolve in the boiling 
1 Inuid it was suiiercd to cool. A poilion of it was decompose! 
bv hvdralc of copper; the licpiid, '^hen idt(ne(l, was treated 
willi -inua re-na, and poured into a w ill-stopped 

became' turbid and milky; after some hours, it was bodei in 
e unstopped tlask ; a small portion of sulphur we.ghmo- Od) Ui 
• me wis dciiosited. The solution was iimxed with muriate 
tnii vtes precipitate 0-1)5 graimue ol sulphate ot baiytes. 

The tillered solution was precipitated uitli excess ot sulphu c 
.,cid- theiiamviii filten^d and e\ a porated to dryness , altci tins 
it I’s dricifw.th Mic reo.uisite care, so that there remamed 
Indv neutral sulphate of potash; it wciglied 1 
I lentated this experiment wOli nearly simdai les dt, , that is 
lo s-iv the sulphate of barytes weighed one jicr cent, moie than 
the Vuiphale of potash. Tli.s circumstance can omy he explainexl 
1)V tluil tlic satunitcd lic'pai* cuiilaiiied A *S + 

K Jh S"\ and that in tb.is care, as well as in Ihcdry lyay, oiie- 
Ibmth of the potash combines v.ith hyposidphurous a( id, m such 
,u-orortion lhal the acid contains three times as much oxygen as 
^ base It follows t'nat we might to obtain by analysis thiee 


litt* has(‘. Ml lollnws uiui- ^ 
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phur there would be formed, f.-r <-xamp!e, k .S' + b H' -b', or 

/V so -4- k II- S' - this, howe-.er, d .es not appear to liappeii, 
( Mhe sr dU-t (|uentUv of mdplmv eohun s the potas,, mu these 
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which combines with the hydrof^eii in its different degrees of 
sulphuratioii. It may then bo considered ns certain, that all 
these latter compounds are formed on account of the different 
quantities of sulphur present. lJut another question arises. 
May not potassium combine witli more than 10 atoms of sul- 
phur ? We Irave seen that by tlie dry way it cannot. When a 
drop of sulphuric acid is put into a solution c)f hepar prepared in 
the dry way, it becomes immediatcd)^ turbid, and the precipitate 
is insoluble; therefore water cannot hold in solution a sulphuret 
of a, liigher degree ; if, on the contrary, we boil a moderately 
concentrated solution of hydrate of potash with sulphur to per- 
fect saturation, a ce rtain portion of the sulphur is precipitated 
during cooling ; but its quantity varies according to the concen- 
tration of the liquor. If the hot solution bt^ poured into a cold 
vessel, sulphur is immediately deposited througliout the li(|uid ; 
but this sulphur is partly precipitated by the influence of the air, 
which acts principally while the mass is hot. A solution of pot- 
ash in alcohol dissolves much more sulphur than an aqiuious 
solution of the alkali, it (h.'posits much sulphur during cooling, 
and even when the solution is diluted Avith water. The liepar is 
rendered turbid in general Avlien it is mixed wit h a large (|iiantily 
of water by the action of the air which tlie water contains, [f 
the hei)ar ad a maxiuimuy prtq)ared in llu^ dry way, be dissolved 
in alcoliol, and it Ini left in a bottli^ which is jiot wvM st()[)p(Ml, 
small rarliating colourless crystals nvx formed alter some hours 
on tile surface of the li(pii(i ; ])ut no subphnr is dejinsitcul. 
These crystals are hyposidpliatci of potash, and the sulphur 
Avhich Avould otlierwise jirecipitate is litdd in solution by the 
alcoliol, until it is saturated; at this pt'viod the sulphur and the 
hyjiosulphatc begin to crystallize together; aiul this continues 
until the li(juor becomes coiourless. From these expfMiiiKUits 
nothing can b(i concluded with certainty a’s to the existence ol’a 
sulphuret of jiotassium exctjcding /v 

Former ol)scrvati(>ns have, shown that lime cannot in the dry 
way be cornliined ivith a large quantity of sulphur : this has 
l)een confirmed by tlie exjieriments of Ai. Vbiiujuelin, related in 
his iiuunoir already (|uot(Hl. 1 have alix'ady sliown that wlien 
lime is reduced by sulphuretted hydrogen, ('a 5'^ is formed; but. 

I was unable to causcj this compound to take a larger cpiautity 
of* sulphur. When hydrat<‘ oriime is boihul even Avith excess of 
siil|}hur, tluue are generally two compounds formed, one of 
Avhieli is but slightly soluble, and is partly (leposit(.‘d during ebul- 
lition in the stal(* of a deep coloured yellow powder, and partly 
during cooling in crystals of tlui sanu; colour. This salt was 
first (h’seribed l)y Ibiehner. Doebereiner offered sonui conjec- 
tures as fo its composition and its form, Avas determined by 
Jlernhardi ; at last llersebel discoAcred by liis experiments 

tJiat it Avas composed of C a li' S\ The part Avhich remains 



1822.] Composition of the Alkaline Snlphurvls. 353 

in solution is a sulphiu-et of a higher degree, bgt the composition 
is diilicult to determine, hecauseparl, of tile liyposidphite remains 
in svjlution. T o avoid this inoonvenieuce, 1 boiled sulphuret of cal 
ciuin (C <t «S') (prepared with pure lime heated in a current of sul- 
phuretted hydrogen gas) with sulphur in excess, until it was sa- 
turated ; 1 decomposed the solution by muriatic acid, separated 
and weighed the sulphur, and converted the muriate of lime 
into snljihafe. 1 obtained 1-G82 gramme of sulphur, and 1-815 
gramme of 'vypsum. 'flicse make <S atoms; for an atom of 
gypsum (equal to 1714-d8) is to 8 atoms of sulphur, represented 
Ijy Idol US I’Slo is to Acldjii^'2 utoins of siilpliur, which 

disu|)[)Oiirocl ill tlui lonu ot’liydrogcn wc hud 10 atoms, and 

tlui liepar of lime at ii inaxinium is ;ilso (‘ouiposed of C n //* 

III <j;(‘uci’al only two dclciuiiuatc^ coiujumiids can ho prcparcil 
in ihc moist way, oiu^ with JO atoms, and the other with 4. The 
falter is obtained with potivssium and sodium, liy e\ [losing tin', 
ncniial snlnlumil lo tim air, until half its liydrogcii is oxidated 

and coiivcutod into wabiv, l)y uit'ans of wiiich K //^ is formed, 
41iis compound may lu' obtained with liun? and strontiaii, as 
iM.M. llcrscliol and ( lay- laissuc^ liavc ])rov<'d, bv boiling the 
cm til A\ilh sulpliur, and sulfcring tbc solution to cool ^ thisc*om~ 
jtouiid th(m myslailizos. 'ilic inlcrnuMliatc degrees arc obUiinablc 
tally by mi.\lui'c in ’proportions d(;U!rmincd by calenlulion. 

'^I'lie- nature' ofihcsc solutions max b(‘ considered in two modes, 
and il is at present imjmssdile to di'cido wlfndi is the coi'i-ec't 
(iVic : eitiu'i’ wabir is de(‘onrposi*d liy the sul[)lnu’ w lu'n tin' 

combust ible body i< di.ssoUed l>y tlu' alLali, or by the base of' 
(!«< altali when t!u' inetaliic, suijiluirc't is ireatec! with walca*; 
seeoiuU^ , or tile uutallie. sul[>hiirei dissolvi's in w at er wllliout, 
b'.'ing aiU.i'ed, and the sulnluiretted h\dr»>gen, wliicdi the acids 
o\o!\vj from tlie solulitais, arc' formed only at the instant in 
Avhich tlie ])o1assium is oxiduicd i)v i.uc'e.ns of the acid. 

In tile first, li ypotliesi^;, (lie liepar is a c.ompound of polasli and 
sulplnu'el led hvvlrog'en ; but. then tliis !at t er body cannot be cem- 
sidered as tiie only one of its kind, 'i'lu-re must lie as. many 
degrees of sulplmi »ilion for hydroge.n asliu rear-e for j)otussiuiii ; 

1 bat is to say, if we except tlic odd numbers 7 and b from tiie pre- 
(‘eding ex[)eriments, there must exist (am)pounds of two atoms 
of iiydrogcai w it !i one, two, three, four, ami five atoms of sul- 
phur, eaeii forming peculiar salts. It i.'; ev idc ut that tlu'. dc'uo- 
niiiuitions mf /ii/ftra.^ii/'i/iii/cs and In/jio/fi/drosulplKifcs are no longer 
jirojK’ix It Would be more corveci to call tiiese dilh'reiit com- 
pv)unds In/ilrosiiljilnirciSy h i/drohisnlplnnvt In/dntlri^ &.c. 

1 made several A^ain attempts to obtain the compounds of 
liydrog'en in an isolated state* : they separated always into sul- 
phuretted hydrogen gas and an oily compound, in the same 
inaniu'r as the p'ci’oMde of hydrogen. 4'his compound cannot 
exist unless with an acid, and even then it exists but a few . 

New VOL. IV. ‘J \ 
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hours, except under strong;' pressure. In the experiments which 
T performed to discover the nature of this body, 1 found tliat the 
best method of obtaining it is to pour the saturated hepar 
by small quantities at a time, into a warm mixture of muriatic 
acid and water. The acid should be neither too much concen- 
trated nor too dilute. The heat is so far from accelerating the 
decomposition, that it causes the separated body to remain in 
drops; and although a little sulphuretted hydrogen is disen- 
gaged, and sulplnir deposited iu the solution, tlui gnvaler part 
nevertheless consists of this oil, which has a yellowish colour, 
and which, wlien the experiment succeeds well, is nearly traus- 
pareiit. I'his oil, afterwards heated in an acid, sidfers a little 
sulphuretted hydrogen to escape; but a small (juantity only is 
decomposed, before the water begins to boil, and then the acjue- 
oiis vapour conducts a little sidphiivet tc‘d liydrogc'n. When 
collected on a fdter, it has tlie apiiearance of an oily sul)stau(*e ; 
it is not very fluid, and does not hecome solid tdl some days 
have elapsed ; it has a peculiar disagreeable snudl, toially diffcM- 
ent from that of sulplnnetiial hydrogen ; vvlu ii it is heated, it 
affects the nose and eyes mairly iu the same way that cyanogen 
does. Similar ctfects are ])rodiiced by the vapours ol’ the acid 
li([Uor when the oily snbstaiu e is l)oiled in it; if it be received 
upon a cold body, the dr()])s beconui niilky, and tlic elli cts ar(^ 
particularly evident after the free suljiliiiretted liydrogeii is eva- 
porabul from the li(]uor. 

The composition of' this liody cannot he determined w itli cer- 
tainty. "I1ie circumstances of its ])reparatIoii show that it 
contains at the period of its fbnnntioii at least live atoms of 
sulphur for two atoms of liydrogeii ; and lliat it aftia wards 
undergoes a cliaiige iu the jiropoitions oi’ its constitue nt parts 
by the loss of snlplinrelltMl hydrogen. Jirt'sembles tlie jjmoxidc 
ofhydiogen in this circumstance, tlrat by admixture w ith waiter 
it is gradually resolved into sulphuretted hyilnygeii and suljiliur 
treated iu the taild with an alkali, it almost inunedialely become ^ 
fixed; the alkali unites with tin' sidphuretted liydrogc.ii, and 
l(;av(^s the sul])hur. It is rcmarkahle that the compound of sul- 
phur and hydrogen of tbe liepar at a nuixii/nttn, or whicli is 
fornu*d there, consists of 2 11 + 5 *V, and that it is cons(a|uently 
similar in composition to nitric acid 2 A :: + 5 O, and pro])ably 
to the arsenic and phosphoric acids. 

If, on the other hand, w e suppose that the alkaliiui sulphurets 
arc dissolved in waiter without their l)eing (ha-omposed, it fol- 
lows tliat no similar liydrosulphurets exist ; the compounds of 
hydrogen and sulphur iu sp many proportions are scarcely neces- 
sary ; but ail acid poured upon the hepar jiroduces upon tlie 
sulphuret of potassium the^ same effect as upon the sul]>huret 
of iron, and the suijihuretted liydrogeii is formed only at tliat 
moment. The effect of the acid upoa the dry liepar is per- 
fectly similar to that produced upon the dissolved liepar. It, 
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therefore, remains for us to examine, if a similar opinion has 
any probability. 

1 have shown in a former memoir, that it is at least extremely 
probal)le, tliat the double cyaniiret of iron and potassium, the 
sulphocyanuret of potassium, &c. dissolve in water without 
decomposition, and arc deposited in the state of crystals with- 
out the potassium bcin^ oxidated, and without the cyanooen 
or sulphuretted cyanogen combining with liydrogcn to Ibnii 
acids. If tlic compound of ])otassium witli a combustible body 
acts thus, it is not impossible that another compound might be 
shiiilarly circuinstancial ; but it may be ])Ossible without actually 
occurring. 

Ihjiling water, when poured upon sul]>hnret of potassium, 
dissolves but a vcny small portion of it ; the insoluble sulfers no 
<-hang(* c‘ltlu‘r ol* colour or <‘omposi<ion. 1 prescu'ved siilplinret 
of (‘alcium fur several mouths In a slopped bottle, lull of water, 
witliout this sul)stanee l)eing deconipc^sed. H‘ then it was 
r( ally dc i’.omjjosed by water, it would appear that this dee.ompo- 
sition ought to ha])pen, even win n tlie liydrosulpliiiret of linui 
Ibrmed is but slightly soluble in water, esp(‘eially also as barium, 
calcium, mangaiu s(^, decomp'ose water, and evolve; liydro- 

U' n, although tin; oxide formed at tlic same time is not soluble. 

'1 ii<'. solution of sulj)hur<;t of calcium obtained is colourless. 
Wlien evapi)rated in vacuo over sulplmrii', acid, it is deposited in 
small s(‘aly i rystals upon tlu'. sides <)f the vess(‘l; tlics(; 

i*rystals u him slight ly luxated part with the. watin*, pass again to 
the state; of sulpliuret of calcium, in llie same way as a salt 
wiMi water of e.rystalli/ation, or like the double eyanurets of 
iron with ]'(jla.'sii!iu, baiytes, or lime. It. is then at least vis 
pro’oebh; that the sulpliuret of <*aleium dissolves in watin with- 
out u’iilergoiitg any eliange, and tnay eoinbim; with water ol' 
erystnlli'/ation, as it is that litis sulpliuret should be decomposed 
by water into an hydrosulphuret . 

As to the sulpliuret ol potassium, it s(;ems to act dilferently ; 
for this compound is delKjnescent , and. Iherefon;, nothing can 
be concluded iVoin it. In ordia* to conn; m ar the trutli, I fusi;d 
Ihe hydrate ot' potash in a small retort witli a spirit latnj), and I 
added tlie sulphur in small portions ; on the introduction of'eacli 
pii‘Ce of sulphur, tlie matter lioiled owing to heat excited by the 
e.omhiuatioii ; a(]ueous va[)oiir w as i'onned ; the salt assumed a 
yc'llowish colour, and scparalial a white caseous substance, 
wliicli swam on the surface of the liquid, and by ebullition, 
it was carried still higher on thi^ side; of the glass. TJio 
opi'vation was discontinued, while thei;e still remainial hydrate of 
potash in great excess. The wliito matter wliicli was separati?d 
w’as easily dissolved in water, and tin? solution was colourless ; it 
was precipitated by muriate of l)iiryt(\s, but the preeijiitate was 
dissolved by muriatic acid, and in a short time the solution was 
rendered niilky with sulphur, and sulphurous acid was given out. 
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The comjDOund of potash, when cooled, was of a pale cinnabar- 
red colour, and when dissolved in water, the solution was 
colourless. In this case there was formed, not the hydrosuU 
phuret of potash which is colourless, but sulphuret of potas- 
sium at a nuniniiim K S' which is red, and consequently may 
be fused willi hydrate c>f potash, as we have also seen that it 
may be witli sulphate of potash, (hit if, at this hi^'h tempera- 
ture (wlu'ii the wateu* is r(‘ady to evaporate), it is not the licpiid, 
but the potasli which is decomposial, and a hyposulphite, and a 
sulphuretted metal is formed, wliy sliould not this occur at 
a low temperature when tiie water furtlun* from dcconniosiliou 
has a. greater atliinty for llu; sul)staiu‘es dissolved ? Jhit if the 
sulphuret of potassium may be mi>a;d with other oxidat (ul l)odi(\s, 
it may dissolve or be dissolved by them; as, fur example, tln^ 
liydratc, sulphate, and carbonate ol'petash, as we have already 
seen in dec'isivc (e\ampl(\s, why should we not admit that it nuiy 
mix witli water, and dissolve in it ! Aduiittine; tliis lad, it will 
lollow liom it, that tlui series of couir/ounds ol* snlpluir and 
bydrof^’cn whic.h liave bemi numtioned may exist ; but, it, will not 
necessarily follow that liydrooeu can cominnc! w 'lilx sulphur in as 
many proportions as j)otassium. In e\erv case the lormationof 
suljdiurctted hydrojj^eii is deiivc'd fi-om tlumid Ion of acids ; in 
the same way, for exa]iq)li‘, as 11 h‘ sulphuretted liydroc'yamic acid, 
ulthou.u;h a w'ell characten7(Hi acid, i-; insbanlly destroyed wiieii 
mixed with potash, and occasions the ibrniuliou of sulpluicyanu- 
ret of potassium, but Is acydn formed wlien an acid is added. 
On the other Iniiifl, W(j have Iho ccjrresp. .ndiuL;’ com|)ouiids of 
ammonia, with tlieir diherent 4{uaiUi{ie> of sulphur, and with 
liydroo’cn ; W'heu, after >(‘])aratiuii^ ammonia, tlua c; remain several 
sulphurets of hydro<;C!n. Ihit if ammonia is not vin oxldco 
and if the metal wdiicli dejio.dls upon the inercmy at. tlie i\ i‘ 

])ole of the electric pile is cr>jiiposed of. I ,c + d I i\ t IumII jhutmt, 
d(^<^'rees of sulphuration of ammonia must also be^ caansidc rtid as 
solutions of a metallic sulj)hnret, but of a sulphui et w ith a com- 
pound barse. In a word, tliC more this siilbtict is examined, the 
more diihcull it is 1^) give a detaded j)n i’erence to eltlua oi‘ the 
two explanatiejus ; am!, !dr tin* present, it w ill, j)crhaps, be !;ctLei‘ 
to contine ourselves to tlie study of them. 

It is exti'cmely probalde that the greaU r number of bodies 
ijiay (•ombiiuj togeiiier m an (apial mimlii r of pruj)Oiiions, tiiat 
the imdsds leave an e(jua] number ol’ oxifles and ol’ sulpliurets, 
and liiat we arc; acajuainted wilh i)ut few ni’ tiuan. Ix-cause \vi^- 
liave not disccuered tlie means of ])rodueing* those compomids 
wiii(;h are most readdy deeonqxesed, on account cither of tlu' 
Aveakness of tlic allinities, or of the mechanical (‘onstniction of 
the compound atom, d'he study of the prtqjerties of lu jan- 
strengUicn this i(h?a. Siwera! imdals lui\(; hitherto givim us 
but one sul[)lniret, as, for cxaiup’Ie, leenl and silver; but withthe 
“ licpar w e may precipitate these lueluls from their solutions, 
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combined ^vith the ^ anie lumibcr of'alnms of sul[.)liur as the pot- 
ash c(»ntained. It is thus, for example, that lead precipitates 
with 10 atoms of suli>hur, vt' a line blood-red colour; but this 
co'mpound exists only for a few seconds, and is soon converted 
into a mixture of commo»i sulplnirel and suljduir. The })i‘rMd- 
phur' l.s of other metals are more pennanent ; that of copper, l*or 
example, which is liver-coloured, and miult(rabl(! both by the 
air, and by Ijoihn;;' water. It would Ixi exlrcnuely interesting^* to 
asc/ortain the higher siilphurets produced in this manner, and tlie 
difference wlii(‘h (exists belwaaui tlui sulplmre^ts of various dej^rees. 
J*prcci[)ita' ed sails ui’<'op[)er, l)y /\ l\ S'\ and l)ul all 

tlu‘ ])recipilates resembh'd eac h perfectly in cokair, and dissolved 
in c/tirbonat ('. of potash f‘onnin;^* a. brown solution. 

it may be concluded with (‘erlainty (Vom the expei'imonts 
winch I luiv(* d(‘ta;le(l, that sulplmr cannot combine with an 
o\idal( (i bodv, and that conscipuailly there exist no alkaline 
snlj)huf ('ts : but wlien a saliiialile baxi tak('s sulphur in the dry 
\N a V, it is pa* tly rediie.ed, and a sulphate and a melaliic*. sulphurel: 
{s joniu'd. In the humid \\ ay (‘it l*er 1 he sanu* n'duet ion ocemrs, 
or \*ater is de(‘0!npos('d, and a. part ol’ihe })as<a unites to a. com- 
pomid ofsiilj'liur and hydroyen ; \\hil(‘. lh(‘ r>ilier |.)cirt ('oiuhines 
V. i.li thi^ hy])osul[)linrouN aeid, which is j)roduc('d at, tlie samr*. 

I one . 

( Tit ht' ronfnfjfctl.) 


Airncf.K VII. 

, j’n/Hi/an’f/t ( )hserr((i 1 K 2 ’J. 

\)y ( \A. rh aufov, !\S. 

Dash'-}! Heathy near Slanaaa<\ 

J/iSiiiuk' .‘o ' ma" Noah. \Vcs! in tiinc T 


( 

hnnuT. 




Time :a CnslieVr 

.‘X of Jri/oLT's ihirtl 

1 imnvr. 

<) 

‘.’O 

1 i*a 

jj( -m 05)110 at ( Ireenwieli. 

) 

fnilCT. 

il 

05 

11 -0 

51ejiu Time al lUislicy. 

( 

ihlHT. 

1 1 

Of) 


*Moai! 55me atfcreenwiell. 

Ocf. Ik'lip-^o of ,hr|>i(''r's first J 

Uiinicr, 

10 

e j 

o;t 

Mean 'fime a< Ikishey. 

s;it«‘]lito ( 

luinicv. 

JO 


5S'7 

5Ie:in 'i'inie at ( in enwieli. 

(?rl. S. ^k■Iio^c’ of .hi]iiU*r’,s sc- ( 

In'incr. 

\2 

55 

10*0 

5 lean Time at Jlusliey. 

sfUcliitc J 

InniitT. 

le 

57 

Ol'O 

?,Iean 'I'imcat (ireenwitd). 

( 

I niiiuT. 

\:i 

X7 

aoe 

^Jea.n a’ime at rnislu y. 

Oi'U 10. IVvlipsc of.Jupitcr's tliird ^ 

) hiinicr. 

la 


Ol-l 

5Jean 'i’ime at * ireen wl.-li. 

sfiicllilc 

1 nniLT. 

la 

A\ 

oin 

5lean 'rime at Cmsliey. 

( 

EllUT, 

15 

^ 05 


IMeiiii Time at (.irccnwiclu 



358 
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Article VIII. 

An Account of several Chrumsfanccs connected with the Duclilili/ 
of Glass. By John Dcuchar, MRAl. Ed. Cal. llort. Soc. ami 
Wernerian Nat. Hist. Soc. ; and Lecturer on Cheinistiy in 
Edinburgh.* 

(To the Editor of the Annals of Philosophy.) 

DEAR 8IR, J<:dhihirgh, Oct. 18, 1822. 

The great ductility of glass seems, at an early period of the 
history of that conipouiul, to have been noticed by philosophers, 
but they have entirely ovtndooked several very important accom- 
panying circumstances. They had, in the (‘.onstructioii of the 
thermometer and other instruments, ibiind tliat a hollow ball 
could be drawn out till it formed a very long tube still hollow; 
but they made no attempts to ascerlain the e.xtent to wliich the 
ductility of a tulic might be carried without the hollow part being 
closed up, nor if it were at all changed in its relative dimensions. 
I'hus their knowledge of the ductility of hollow glass appears to 
have been contim'd to the observation, that a melted tube drawn 
Out l)y tlui fingers till it Ibnncid very brittle threads, still admitted 
of the air being blown. tlirough it. 

But, witli regard to solid glass, no experiments whabwer 
seem at that early period to have' been tried to ascertain its duc- 
tility. This attempt was left for modern ingenuit)’’ ; at first, 
about 40 or 60 years ago, it was jaaformed by means of the 
lingers ; and the late j\ir. Knee, of Juliuburgli, was the. only 
person who did so to any great ('Xtcait. A mode, howeveu’, was 
introduced about 1^0 years afterwards, by means of which the 
glass was drawn out upon a wheel with greater rajiidity ihaii 
common threads. This metliod of spinning glass, as it is now 
termed, was ('xliibited in Scotland by Mr. Cdieri in 18(){S, by 
Mr. Finn in 1811, and by Mr. Davidson in 18J2; and 1 have 
availed myself of their assistance in drawing such of the speci- 
mens of s})un glass, noticed in the present experiments, as are 
not of my own manulaeture. 

I was led to examine the suljjcct from the diHerent appearance 
I observed in the threads drawn Iroin a jiiece of windovJ^ glass 
with sharp angles, and those drawn from a circular piece of 
crystal cijually transparent ; the former having great lustre?, and 
the latter j)resenting a dull surface. 

Although 13 years have now elapsed since I commenced the 
investigation, during eight of wliich 1 liave been in the practice 
of showing the experiments in my classes, yet no treatise upon 

• Read before the Wernerian Natural History Society, May 18, 1S22. 
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glass, so far as my information goes, has thrown out any liint on 
the subject ; on which account I have been induced to lay the 
})re.sent facts before the Society ; it wo\dd be tedious" and 
unnecessary to occupy tlie time of the Society in giving an 
account of tlie whole of tiie numerous experiments in whicli I 
have i)een engaged, i sluill, therefore, select a few of the more 
sinking. 

Jup('?\ 1. — Some of tlm hollow glass threads wore put into 
(listillt:d w ai or, and tlu n ])laced uiuh r tlie ri'ceiver of an air- 
pump; upon the air being witlidrawn IVoni tlui receiver, bubble's 
of ail* issued from tlui ends ol’ the glass threads, and continued 
to do s(i as long as the exhaustion u as kt'pt 

Juper, 2, — In another ( 2 \periment., 20 grains of glass thread, 
drawn from a tulK.\, lig. (i, won* kc'pt at tlie bottom of a jar ol* 

I . I’i!;. ‘2. I' i}'. .‘J 


I'iS- ■i. I'ip:. <■'. ri},'. 1. 


Fi-.O. 


HU rnirv, uiu’cr ilu'. receiver ol’ an air-piunp, and llio air was 
willithaun ; llie ^veiO>ed alter the (.‘xperiuionl, and 

iouiul lo Iiav(> iiiereascd to more Ilian twice its 1‘uriner weis^hfc 
from tile mercury wlildi tlioii oc,cu|»ied tine sjiaco from which 
tlu! air Iiad t scaped. Tlio Iiollinv thrmids are more brittle than 
tl’U5 solid. 

Et jirr. 15. — Anotlnn' experiincnt may he selectc'd which sliows 
the result in a. nior<! strikin'.;; point of view ; a pi<'ce of a thernio- 
mcler lube, the bore, of wliich was very small, was drawn into 
threads remarkably line. "I'he v.heel, round which the threads 
were. s|tun, had a circuml’otence ol' three feet, and this, making 
.000 revolutions in a minute, proved that 00,000 yards of the^ 
'vlass had been drawn round it in an hour; and as the state of 
i'usioii and (piantity i'used at a time of the glass is the same, 
whether the drawing he rapid or slow, it follows tliat in this 
example the thread must have been very line, and its boro 
almost incalculably minute. Sounj of this thread was cut into 
pieces an inch and a half long, and those so situated on the lop 


Ki^. 4. 
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These experiments were performed in the presence of the Society. 
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of the receiver of an air-pump, tbat tlio one end of each tube 
communicated with the interior, and the other vvith the exterior 
of the receiver ; to make the result still more satisfactory, a few 
of the threads liad their under ends bent out from the rest; 
mercury was then poured over the upper ends of the glass 
threads, and the air tliercafter (exhausted from the receiver; upon 
which l;eiug done', tlu^ mercury was seen entering the, receiver 
through the minute tubes, and falling' in drops from them. 

The effect of this minute ductility was next tried with regard 
to glass rods of (iifhjrent shapes, which led t(^ very (mrious 
results ; specimens of which I l^egiiow to lay before tlie Society, 
and to the most ])articular of these I shall take the liberty of 
directing their attention. 

1. The specimen marked A w as drawjx from a narrow ]uec('of 
window glass, cut with a diamond, and of (a)urs(' presenting 
very sharp angles; shown in figs. I and 4. This thread, when 
examined with a powcuful microscope, was found to present a 
flatted (jblong appearance with four well marked riglit angles, 
fig. 1. It is very likely that this peculiar slvajx^ is the caus(' ol* 
the sirpcrior lustre of‘the spccimmis of thread drawn from win- 
dow glass ; the round crystal rod always gi\'(;s a dull a])pear- 
ance, and tlu' lustre brightens as llie siHufimens assume* more an 
angular foi*m. big. 7 is a square pua-e <4* crystal, llie thrcaids 
scpiiire. 

2. The sp('elmen marked 1) was drawn IVom a twisted piect* 
of square glass, fig. th \Vlien (^xamiiu*:! witli tiie glass, tiie 
thread wastbundto be s{juare, fmt lead lost the tv/istid aj)pear- 
ance of the original. 

M. The S]>eeimeu marked (- was drawn (Vom a piece of llultxl 
crystal, presenting four grooves, (ig;s. 2 and 3. Tlio fluted 
appearaiiee is most distinctly regained l)y tlui spun gles.q wJieu 
placed before llu' microseope, lig;. 2. 

4. Tlie specimen marked 1) was drawn IVovn a twisU d piece 
of groovc'd glass, see tig. 5. Tlu! threads retain the same I’onn, 
but from the nuni]3er r)j tlie grooves, a poweriiil glass is reejnired 
to examine it. fl'iie spun glass ap^uars to liave the groov(*s 
straight. 

From these cxamjiles, and from m^ire, tlr.in dO others wdiieh 
have been tried, it is provt'd that glass has \ ]\r. singular ])re])erty 
of retaining tlie shtqie, altlumgh !>r<>ughl to the flind state, and 
although (Irawn into threads at that high tcnqxnaturi^ ; and if 
the extiinial form remain nnclinnged, ^ve are entitl{slt(j conclude, 
that the internal form and arrangement will follow the same law. 

Some (experiments v/cre next tried by comliining glass of 
difi'erent colours into one ixxl, and tlum s[)inning it (jut into 
threads as before, fig. H. The thr(*ad was always found to n'.t.aiu 
all the colours of tlie original rod nuchungx'd, and did not pre- 
sent the smallest appearaium of a break oil’ in any <)!’ tlie colours, 
or of the slightest intermixture; sometimes 2, 3, ml even 10 
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sluifies of colour were employed ut once. Tiieso circumsfances 
uiav open up an exlensive field for iuvesti”-atinn to lliose philo- 
sophers who deliixhl in speculations regarding' the ultimate atoms 
of bodies, and their peculiar shape. In the wlioie of these 
examples of ductility we lind that tlie atoms of the glass liavc* a 
tendeucy to retain their original I'onn althougli its m-.igiiitude be 
(iimmished ; the srjuare, the o'nlong, the cinmlar, llie tinted and 
hollow rods, were still in the soft and silky thi'e'ads to w iiie.li t hey 
were spun, of the same shape as at first.' fan the shape of the 
atoms,' or any moddication of the powa-r oi’ at traction, give rise 
t*) this ! It is evidi.mt that the same jmrlion which occupies the 
aimies of the huge piec.e of window glass w ill be extended over 
tin? angles of the span t'lreads ; and the s.uue is illustrated in 
aiiothm- jioint of vunv by the many coloured glass rod, the. 
sh .des ot wdiich relaincil "their order and distinctive charac.ter. 

Tin; last ( xperiineuls were will*. g;lass roils ol dill'ei eiit colnuis ; 
the most ol the e.olours appeared to ha\'e laded by the operation, 
particularly the yellow, v.hie'n in some trials was nearly gone; 
the black" became brown, and t'le purple am! green were sonie- 
xvhat altered ; the blue seemed to sutler no e.iuuige. Ihe white 
‘dass, coloured withaisenie, was very brittle. 

'ihe most of Ihoe spee.iniens of spun glass are remarkably 
-.wit like silk, and cun be easily rolled up in the manner ofeom- 
moii thread, and p.lattecl into oinaments, 'fo llm feel they 
resemble iho luiir of flu; heail ; that span from black glass has 
often been mistaken for brown hair; it resembles the hair m 
another respee.l, Ibr it retains the enrl.s comiuunicuted to it by 
it, niuiid a. liol iron. 


IrU-evs A, 15, ( , D. in t 

r.iiiifiis ^v!^i(;h worn huudoil nauui lii(‘ 

oriiu; 


Ins rt'lia* to iho spe- 

Sneiot V, ibl tllO iLl:.[)OCtiUU 


Article IX. 

J Prnpnsa/ lor SI ram Vr^srS In, /,ori^m>la/ Mol inn 

nmlc'nlnrl 'irrntar. I’.y U • Ibteeie, .M . iveetor ol tin; nova! 
.'Veademy at 'lain. 

('fo the r.ditor of the. Ainiah of /’/o'Ae-eu/o/.) 

St’it, 

Ir you consider the following speculations worthy of a, place 
in the' .l/n/r/A- of Pliilosoplii/, by inserting lliem yon wid very 

your _ 
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In the application of steam to the impelling of boats and other 
vessek, the following requisites seem still wanting : In the first 
place, to iqq^ly the whole force in the direction in which the 
vessel moves, and in siicli a manner as not to iiu'rcase the 
breadth of tlie vessel, which greatly retards its velocity. In 
the second place, to 'apply it in such a manner as not to inter- 
rupt the motion when it is found advantageous to employ sails 
either with or w ithout the assistance of steam. And lastly, to 
arrange the moving |)(nver in such a manner as not to injure the 
sides of canals. In considering this important subject, the fol- 
lowing method occurred to me, w’hich appears at least worthy of 
the attention of those w ho are engaged in building sieain vessels. 
Instead of circular motion, let a hoiizontal motion be communi- 
cated to two rods passing through circular apertures in the stern 
of the vessel. To the end of each of these r(jds, tw'o metallic 
plates of a convenient size are to be fixed, liaving their planes 
at right angles to tlui horizon, and moveable about strong well- 
polished joints. When the plates are shut, they form a small 
angle with one anotlun’, and when opened lo their utmost 
extent, they form about a rigid, anghn When lln^ rods are 
pushed suddenly out, the valves open and presmd a larg(j surface 
to the reaction of the water, wliich will evidceitly push lh(i ves- 
sel in the opposite direction; when tlie rod is drawn l)a(‘k, the. 
valves shut, and pr(?scnt only a small sinliu e to reiard tin’, 
motion of the vess(d. 

Not satisli(‘d with reasoning alone, I had recourse' to actual 
experiment. Having procur'd a long j)ole, I rdtaclu'd to ou (3 
end of it a pair of valves similar to. what 1 have described, and 
endeavoured to impel a boat by the strength ol‘ a juan. Tin? 
success of the ex[)eriiueut ('xceeded my most sanguine (;xpc‘cta- 
lions. AVe moved w ith a vadocity nearly e(jual to wdiat ci>iil(l bo 
produced by a, man w ith a pair of oais, mul it apj)eared oljvious, 
tliat with a little })raeticc, and a. pair of such valves, tlu^ vehxitv 
could be greatly increased ; ])ut whether a similar (dfeet could 
be produced on a large scale, is a (|uestion which cannot well 
be solved l)y calculation, ivxpt'rinieut alone must, rletennine the 
j)oint. 

Should this mode Ije found to answer, a steam boat can be 
constructed with the sanui external appearama; as any other 
vessel. Such a contiivaucc would be wtdl ada[)ted for boats 
moving on canals. It niight also be u])plied witli consid(?ra!)le 
advantage to vessels meeting with calms or contrajy w inds. 
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Article X. 

Some Improvcmoils of J^amps. ]>y James Smilhson, Ivsq. FRS. 
(To the Editor of the Anna/s of Phil osopJuf,) 

iSIR, 

Iris, 1 tliirik, to bo rogri^ttcd, that those wlio cultivate science 
Irtftjueutly witlihold iiiiprovcmcnts in their a})paratiis and pro- 
cc^sses, Irom wliich they tlieinselves d(U‘lv(i advantage, owing to 
their not de(uning them of snilicic nt magnitude for publication. 

When the sole view is to further a pursuit (jf whose import- 
ance to mankind a conviction exists, all tJieit can do so bhould be 
imparted, liovvever small may appear the merit whiclj attaches 
to it. 

Of I he WirhsoJ Lo?/fps. — The great length ofniek eoniim^nly 
put to lamps tor tiu: purpt)S('. orsupj)Iving tlui part \\ hicli coiubiis- 
lion destroys, is, on several a(‘eount.s, e\ti(*m(‘ly inc()n\ enicuit. 
it occupii;s nui(‘li s])ae(! in the \(‘ss(‘l, and r(‘(|uir(. s an luilarge.- 
nu nt of its capacity; it is fVe(|u<ui11y the occasion of much dirt, 
Cvc. This great length r>f A\ick is totvilly unnecessary. 

I. Fiij 't. 


It is advantageously supj)li(‘d by a tJi!>e containing a lut of 
cotton wick about, jts own h ngtli, <*r some (’otton wool, tig. J, 
and at tin? end of which is placed a stout, bit of wick or cotton 
wool, lig. 2. 

This loose (uid rec(‘ives a sup])ly <.)f oil from the ('otton under 
it with wliicliit is put into contact, and wlien it becomes burned, 
it is easily renewed. 

A loos(? ring of wick may in like? manner 1)0 a])plied to tin? 
argaaul lamp. 11ns removes the luMujssity of the long tulx* into 
\vhich the wicks, now used, descend, and thus greatly contracts 
this lamp in height. 

Of llvci Ldtitps , — Oil is a disagreca4jlc c'ombustible for small 
experimental purposes, and men* especially when lamps arc? to 
be carried in travelling. I have, therelbro, substituted wax for it. 
1 experienced, however, at first, some difficulty in accomplishing 
my object. ^ 

The wicks of my lamps are a single cotton thread, waxed by 



364 Rev. Afr. Conyhcare on Wo)'/;s in NielA)^ atul Ihc [Nov. 

drawing; tlirouLdi nicdtcd wax. This wick is j)laced in a burner 
made cf a ]}it of* tinned iron slii’ct, cut like hg\ 3, and the two 
parts a a raised into tig. 1. 

This burner is placed in a cliina cup, about T()o inches in 
diameter, and Ob in. deej). Fragments of wax are pressed into 
this cup. But gu’cat cuK^ juust be taken that each time the lamp 
is lighted, l)its of* wax vire liea])ed ii[) in contact with the wick, 
sc» that tl'iC tlanui siiall imnusliately obtain a sii])piy of mcltecl 
wax. ddiis is great secret on which the burning of wax 
lamps depojids. 

Whem tile wick is consumed, the wax must bo pierced with a 
large pin down to the buiiujr, and afresh hit of waxed cotton 

iiiLrodiu'ed. 

1 ciiijdo y a wax lamp fur the blowpipe. This has, uf course, 
a much laigx r wick, and tiiis wick has a dctaclied end to it, as 
above described. 

.IC.v! L,(u//ps , — The best way ol* doing this is to 
extinguisii the ignited part wick l)y ])utt ing sound wax on 

to it, and llien blowing the (lanu; out. Tins preserves tluj wick 
entire l\jr future ligliling again. 

41iis mode applied to candles is much pr(d*eral)le to tlie use of 
an cxtinguislier, or douters, to which then^ arct many objections;. 


Artici.k xr. 

On in N/V//o (ind ihv Virolvclniia o/’ \ otoccio Dii inpitccio 

Sivnncsc, !iy the Bev. J. J. ( ^)ny l:)eare. 

(i\_) tile, !vlif-or of the Annn/s of riillosopln/,) 

J)1:au sir, naf/f j'Msto.f, <h f. 1 1, isee. 

In Mr. Ottley’s interesting and learned History of Fngraviiig, 
vol, i. ])p. ami -270, two accounts are givcui of* the ])rocess 
used in tiic execution of the ornanuuital work termed Niello : the 
former, ve ry sliort, iuid (n idently inacemrat (g from ^’asari ; the 
latter from a modern viitueso (the Count. S»Matti), whose state- 
ment, ulthougli moix^ correct, is iuisu]>ported by any re(*ereiice to 
earlim* authorities, not to mention that Seratti liimsidl* is (as Mr. 
Otthyy witli justice iximarks) soin.ewliat wanting l)()th in accu- 
racy and in judgnuu^l. !tis snflicieutiy kiiowji that the Nicdlo 
(independently of* the esteem in which it was on(‘.o ludd, and the 
real merits and beauty of* the wu)rks ('xecuted in it by l^dniguerra 
and otliers) has been \u;t niore ennolded by having given birth to 
llu' invahud)le art of transferring im|)r(‘s.sions from engraved 
j)lates to ])a[)er. The following description, tluaefore, of the 
mode wdiieh seems to have been usually adopted for .the conipo- 
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sition of the enamel (if we may so call it), fis well as for its 
insertion into the cavities produced by the graver, may nut, per- 
haps, be unacceptable to y(nir readers. It has tlio merit of 
coming from an author wlio lived l)efoie the art was vet obso- 
lete, and wtio seems liimself to luive ])ei‘n a practical man of* 
considerable ijht'iligeuce lor his day. 

'the iXiello,’’ lie informs us, “ is comptvscal l)y taking one 
])art (if pu VO silv er, two ol‘ (oppeer, and Un ee of pin e* lead, wliieh 
rnust^ne fuserl IoohmIk-i*, aiid in that, state- pour(al iiilii a loiig- 
n('ckt‘d ea)ihenvvaic niatiass, ludf lliled niih Ji.oigaltd suijjlmr, 
llie nujiiih ol' llui vesst^I is immediatciv lo be ch^.ed, and llu.‘ 
(Contents left to (‘ool. dim mass which r(‘>nl!s, wlmn levigated 
aivd washed, is ready for the purposes ol'tlm artist, d’lu' cavi- 
ties ma(U‘ ])y the (airni having i>ev‘a filled wnli Ig liie' j)la(c is to 
he held over a sniail ihriiue.i: f v d uilh a mixlinc ol“ charcoal and 
wood, taking erne <!i.- ! vihuiv 11m (‘nanu-l ct- refill i \ with a )>ro-' 
])er Instno.neiu. As so(m a.s i<s fusion Iras laLv n piaeig tiu' plate 
IS to be rv‘ino\(‘(], and V’.iien ^alj^^‘ien; !y co^ie ! is to hi’ cleaitui 
Ijv us; hh', end poh uied by fnie pmnic«‘ ami liipcili/’ 

To tiie four in grc'dients Imre er.nnu ra1 e<! , t hi reeeipt given by 
Siratti adds a f.fili, b^.aax, tiu^ use ot’ v\ hie ii is n<a immidialely 
apparent. A sinedl ponion might, jaalia ps-;, bc^ nut, into (lie cm- 
i.Mi containin a the allosg to cover it, and faeibtatii it; fu-ion, 
hut :t c.uiid scaievly lauei' mio tlm (uunjur^it ion of tlm enamel 
ii ;.el f. 

'I iu‘ r'noIi'c/n/Jd th’ /ho //;g///'r/n, i’loni wliieii tluj al)oM* Is 
i‘\li ;n:(e(h is a book lu* some \v /ial lejti oeciirrem-i', and, fiU' that 
vr'a^'-o-n, periiajjs, liO .noj lieen notn-d -.is a ih seiuvs bv tlueu' 
wir.* liavc imp!', v d liiem,>e!\ ui triu mg d:e pr<.: i’ess of mine- 
ralo‘/v and melailiirgv . il Vvas hr.;t. printi d m \ emee in tin‘ veav 
Joiil, aiid, tlierefoie, ju.revle i b>' Vo mars i!ii‘ more sjleiulid 
V oluaie of ( 1. /\giic‘i/la, w Inch on snojri is immediately (‘oinmcted 
with mining is unv|uesi iooahl v more rtunoim aed msi iiieti v e. 
l>irin;?;uc.ci('», ho wever, i ndorimer^ a numli v. au-r i aiigi-, and Ins 
worh ’s (‘ertainiy better calculatid to iHuslra'i tlie stale (>f hiiovv- 
ledge at tlm eia ofOs comj>osii ion than liiul td his (k-iniiei suc- 
cessor. Tlm g'oodi iiahan too mande.^ts, n' not so muei: id eiai- 
dition, a i’ar uioi'c lively pluy oi'tlm miagination. llis work is 
divide.diuto lo books, d !m hr.O lreat.'> oi’ n.etaus ; thvsecond, 
of si-niimctais, with some eartbv and sahne sniJstanci s ; lln.‘ 
third, on tlm ass-ay and reduction ol nieodli^' subslanci s ; tlm 
fouvtri, on tlm assay and i eiinlng ciilch v r'j.: ln>,uh!n tim libig 
un aihcys; tlm si\ih, seventh, ami ei‘.:nth, on the art ol'casting 
metals, treating Imgely on ai! that e(/ncerns lx.ll and cannon 
fuunderies ; the niulh, om (list i!!a{ ion ; Tm t!u^ arts ol’ tlxc w orkers 
in gold, coppe-r, iron and ti.n-w ivedn^.w ing, gilding; the na nu- 
faclure of imelahict specula; of cruc'ible.,, ol' potiiiy, i;nd of 
mortar; tlm tenth, on nitre, gunj)o\v der, ait.illerv, and iiveworks.^ 
This abridged tabic ol‘ coiitents will suliice lo give a general 
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notion oftlie work. I subjoin a brief statement of such passages 
as, on a cursory perusal, appeared interesting : 

B. 1. Under the chapter Luoghi de la Miiiiera,” he speaks 
slightingly of the ‘^charlatanerie^’ ofthose who pretend to discover 
mines by any other than natural indices ; his directions, as far as 
they go, are very sensible. lie mentions the custom of baptizing 
or dedicating the mine by the name of the deity, or of some 
patron saint, lie recommends the driving an adit fitt|p the 
bottom or side of the hill in preference to the older usa^e of 
digging downwards from the point where the ore comes to d(nj 
(algiorno). He mentions a productive mine of copper and levid 
below Inspruck. C. DeirOro. He opposes strongly the dreams 
and impositions of the alchemists. C. Dell. Argento. (Quotes CJ, 
Agricola (quere, from what work ?) as relating the dis(^overy of a 
mass of silver ore, in one of the Saxon mines, siirliciently largo 
to make a table and a si‘at, or stool (tri[)ode). He seems to have 
been acejuainted with the red and grey silver ores, and with the 
usual modes of roasting vind reducing them. U. Del Rame. 
Italy is in this metal ricliissima ; ” mentions the peac(H"dv and 
grey co])per ores, especially the richness of the latter. C, del 
Ihoinbo. He notices its acquiring weight (bum 8 to 10 per 
rent.) by calcination, which he attributes to the loss of some 
aerial principle of levity, and illustrates the case by atlirming 
that a (lead body weighs more than a living one, in coiisecpience 
of liaving lost the aniiual spirits (spiriti che susteugano la vita). 
C. D(3 lo Stagno. lie confesses never to have seen any tin ores. 
C. .Del Ottone. lie speaks alauxst w ith rapture of an extojisive 
mamifactory of brass eanh'd on at iMilan. C. Dell. Argento Vivo. 
He again ridicules the alehemists with some humour; mentions 
native cinnabar, and the method of ol)taiiiing mercury from its 
ores by dislillatioii. V, Del Solfo. Mentions tlie use of sulphur 
in bleat^hing. C. Del Aiitimonio, SpCaks of its use in various 
alloys, and as an external application in medicine. C. Della 
Margassita. He suspects each of the imperfect metals to have 
its own marcasite, consisting of sulplmrcHnis matter, and the 
seeds oi the metal (materia seconde et menstrui delle concettioni 
de melalli). The residuum after rousting is good only to colour 
porcelain or glass, ajidto clieat the alchemists. Argues against 
its being entirely (a substeinc'c (Capable of sublima- 

tion?) l)ut appears to enttatain the l)elief(.>fhis ag(‘, that miiunal 
veins grow Iik(‘ ergauized bodi(‘s. C. Del Vetriolo. Descri])es 
the immufactory of Jtomaii vitriol, the str(uig(^st form of which 
non Vetri(jlo ma Cuperosa si chiama.^’ C. J3ell Alume di 
Roccha. (jives a detailed and practical account of its manu- 
factory. Mentions tlie district of I/a Tcdfa as not likely to be 
(exhausted before r ultimo *norno del uio?id(),^' (J. Del. Arse- 

ni(U), Orpimenbj et Risagallo. Mentions the alloys of arsenic 
with co[)per, brass, and lead. Its ores come from the Hellespont 
aud Cappadocia, Notices the observation of li prattici mine- 
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rail/’ that arsenic is mixed with almost all metallic ores, and the 
opinion that in volatili/inp; it carries ott‘ whatiwer silver they 
may contain. (h Della Ciiallanilna, Zailara, et Man<j;'anese. 
This (diai)ter contains the earliest mention with wliicli I am 
acquainted ot nian^^anesc. Its use, both in tin^iuijj porcelain 
and ejass, and in rendcriiu^' the latter colourless, is noticed, 
I'lu* chapters on ;j;ems and glass contain little ol'interost. Those 
on tlukassay and reduction ot‘ metals are entirely practi(‘al, and 
show an intnmite accpiaintance with the detail ot‘ all the pro- 
cess('s then in tise. In treating ot* alloys, he numtions the supe- 
ricu’ity of Ihiglish tin. 

Tlie alloy for bell metal lu' states to contain from 22 to 26 
])er c(Mit. (d' tin ; that for other purposc^s ol‘ cast ing (rom (Sto 12. 
lailers largely into (hilail v)n tlu' <"aslmg both {)t artilh'ry and 
bells. At ]). 100, lu‘. mentions a singular inoih^ol’ sohicaing large 
bi‘lls when <lamagiHl, by carrying tin* <*urved c.hijuiu'y oi a lur- 
mnui const rnc.t('tl tor tlu; j)nrp()se \ii \ \\v. direction of tlu' lissure, 
and cenumling llui (algcs thus softene<l bv Ibe addition ot 
un ited brnn'/(‘. 'fins is, J suspia^t, a process luntu* adojited in 
cMir bell Ibuiideries. 



Of lli(' valiui of his fn; tluu’ din'ctions forc;isting\ &c. I amnot 
coinp(;(eiil to jmlge ; they a]>pear tole.rablv full. At p. lOO, he 
nuMilions, that in the maiiutaclorv of bron/e, h'ad was occasion- 
ally substituted i)/ juirt for tin, as lieing cheaper. i \ del Jnir le 
Dalle di in rro. lie states tlrat cauoon balls of cast-iron wm’i^ 
iirst use cl in Italy, by ('iiarles, king oi* Dra.nce, in Ins attack on 
Aaplt s, A. D. 1400. 11(3 mentions tliaj. sonu3 added antimony, 

otluu’s copper, and others arsenic, witli the int(3nt of rc3n(!(‘rlng 
the rmtal more l‘usil)u3, l)ut olqec’ts th:ft it is nmdered at tin* same? 
time morc3 biittle. (b di Forinarc3 JJilievi. Hc3 a|)])ears to have 
Inuiii ac(juaiiit(‘d with all the modes of casting and modelling 
now in use. lie mucli praises the ingenuity of a tSieimesG 
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artist, G. B. Palori, who invented a new species of moulds for 
casting in plaister, by covering the original statue with a mask 
of paper, or rather papier i na ch dr. (air tii pa.^ta) and linen, stratum 
superstratum. When this was suHicienlly thick and hard, it 
was cut from the slatue in convenient portions ; then reunited, 
strengrnened hy tlui rahiition of fresh mutter, and remlered 
impermealjle to waUu' hy wax and asphaltuiu (pece greca). 
Tim moulds tlms producctl, were light, portable, iinexpensive, 
n(>t liable to break, and vvtdl adapted jbr their object. C, del 
Arte iXlchiinica, and C. del Arlc JJistillatoria. In the former of 
these, he again attacks the rilchemists as to the probable attajii- 
meiit oi’ their o])je<*t, but allows that in their restanclios thc'y 
fre(|iieutly made discov(tries of great interest and value. The 
latter eonlains nothing w iiicli at the present day could inform or 
interest the chemical reacha*. 

(b J)(d Arte del i'abro (Jndice. Besides the article alrciady 
quoted on the Nie llo, containsdirections for soldering, leiupering', 
and colouring' g<dd, and for enamelling, but nothing on the, 
composition of the enamels or pastes lliemsebes. G. del Arte 
del l'id)r(j llamario. Ait ntions llie art ol tiimiug copper vessels. 

del Arte del .Fabr(.) Bc irario. I'naits of the manufactory and 
tempering* r>l steel, of colouring, engraving, and (lamas([uining 
its sui lace ; tliese arts lie teiius .scr/c/.v. Among other ol’these 
secrets is oiu^ (or ri'iulering iron .so//, aiul l)‘((cliil)lr as lead, a 
pveeess which imisi have been in reciuest at a period wliieli, 
among other works of art, [uoduced many beautiful specimens 
<.>1‘ chasing- in iron. It consists in exposiiig to the continued 
lieat of a finnacm llie iron hrst anointed \\\i\\oi/ oi' Oii f er almonds^ 
and tlieii coated with a. jiashi made of wax, assa j'a'lida, and a 
small ([uantity of adkali, covering tlui wliole walli a strong; lute, 
(k deLArte del luil)ro Siagiiario. riie composition I’or punter's 
types, lu^ states to be six parts of line* tin, one of lead, and one 
ol’ antimony, 

111 subs(aju(,*nt ehaptens, he dcscnlies the rirocess of recover- 
ing gold and silver from ]dated arlick s, or miiicnal compounds, 
by amalgamatiun w ith mercury. For tliis secret he states himself 
to lia'/e given a diamond ling worth 2o ducats. 

A move iiiterestiiig chapter is tlvat on the Pratica, el Modo 
di larc li Specciii di Aietallo."’ lie mentions a. trciditiou as to 
th(^ existence ol tek:s('o[)ic specula, as far l}ack, if I understaiul 
him, as the age ol /lugustus. ‘‘ Glui mostiaiio riniagine delle 
cose loulane et non delhi luopimpie.” lie treats also of biii*niug 
specula, ol one esjiccialky belonging; to a (lerman, by whieh gold 
was ke[)t in a state of i'usion. lie nu ntious anollier (telescopic ?) 
speculum, said to b;ivc existed at Tunis. 11 quale era Uiiito 
ku*ido, die del pin alto d.rlla iiocca voltan dolo verso il Porto 
della (lolela vi si diseonuava tutti le navi clie varano surti*, et 
lutte le gmiti che arano con (?sse, et de (die? colori cd, liabiti (U’aii 
vestiti : ceito credo clic fussc cuii questi trovutii la prospettiva 
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]>niticJi di Pittori et la ragioni d’ossa.” (Or was this a diminish- 
ing mirror ?) IJis secret lor the composition of* metallic mirrors 
is, three parts tin, and one copper. Ppon this alloy, when in 
fusion, throw (for every pound) one ounce of tartar, and ludfau 
ouncij of arsenic.” 

'file chapters on tiio art of pottery, and making lime, appear 
to contain nothing rtunarkalde. 'Jlie same nuiv, perliaps, lie 
said of the chajhers relating to artillery and iireworks ; but with 
lliese subjects, I have no acrpiaintance. 

^ Jhe concluding cha[)ter is perfectly characteristic of the Ita- 
lian. llelFuoclio die consuina et non fa cenere, et e potente 
])ui cho altro fuoco, del quale ne e Fabro el gran Fi^diol di 

eiierc. 

t'hcnltro (liv nonvirolc die 

Fpoiithe whole, althougli this scarce volume iVom its meagre- 
ness and imperhailions forms a singular contrast to the bulk and 
bdliK'ss of detail whicli miglit be expected in a metallurgical 
( iicyclopicdia ol the prestmt <tay. it is iin(|uesLioiia.l)ly for its age 
e work oi* no (‘omiiKin merit and inter(*st; and tlie antlior is 
fairly eaititled, from his practical intolbgen(*(‘ and industry, to lui 
ranked among those wtio contributed to if'ali/e the almost pro- 
jih.qic verse of his imuKirtal countryman : 

Ksperienza 

C lC lOsscr suol Ibnte ii i rivi di nostri arti,’’ — (Dante Paradise.) 

1 siilijoin tlie account ot* tlu*. manufactory of jViello from the 
original: ** Niellasi ancoia pen* ornainenlo d(j lavori caul.i intagli 
j) pi'olili et fpiesto [iriina si {'ompone lagliando una parte di 
argenttj lino, dm di lamc, etfre di piombo tino, et in nn vaso di 
n rra die' habbi d eollo str<a11o ct longo stanpeti la meda di solid 
macinaio, et sepra\i si gitta. lusi g!i delti imdalli, et con terra 
subit<.> iiu!ssi si chuida la liocdia del vaso, et benissimo si 
rimena. Dipdoi tVeddo ronipendoil \aso so ne cava et ne‘tta, et 
lavasi et altin si madna, et adop(U*asi nempiendo li vacui (hi 
lavori die sh uoh?, et a mi f(U'n<dlelto latto di caihoni grossi con 
alquaiito di (iamme di legna et con imo mjula(‘h( tto s»)tliandovi 
dentro vsavoiva <'t si fa sopra al lavoro vostro scorrere ctillocan- 
dolo al'juanto con imo legnetto o ferro qnando e scorso, et si 
cava et lass, a IVcddaro. Dipoi cosi fatto con una. lima levando d 
superfhio si seno[)re, et con nna po(‘a di camracit pcvmice s(jttile 
si puiisce, et (am la terra di tripoli fregmidolo si fa lucido et 
bdlo,'^— (P. 

'file i^irotetduiia-' was a second time printecl at Venice, A. D. 
IddO, with llie original wood-cuts, and, some alterations in the 
orLhograjihy. A f i ench translalion apjieavs to liave been printtal 
at Paris, A. D. Id72. Idie author is ^?[K)ken of with commenda- 
lion both liy Agricola (in his jireface), and Oardan (De Subtil). 
The former terms him an elocpient writer, which is true to a cer- • 

. * See also Brunet’s Diet. Bibliograpliuj[UC, nrtielc Biringuccio. 

^etv Series, vdi.. iv. . 2 b 
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tain extent, thoiij^li his eloquence, in spite of his origin, be not 
indeed of the purest Tuscan. 1 had almost forgotten to state, 
that Venoceio Biringuccio was a native of Sienna. 

1 am, dear Sir, yours truly, 

.J. J. Con ybeakk. 


Article XIL 

Analyses of Books. 

Pkilosophirrd Transactio})fi of ihc. llof/dl Snrictij nj LoikIo}!, for 

IS-i'i. Vftrl /. 

We have to apologizci for so long d(‘layingto analyze Ibis part, 
which contains a stnics of paptirs of great iin])ortaiu‘e ; t wo ot* 
the most intcr<'.sting, liowev(‘r, liave ain ady betm iiiLserled at 
length in the three preceding numbias of tlie A mails, 

1. IVic liakcriini fjeclitrc, — Aa Arromi/ if ]A]ic,rhiicuts to 
(Ictcnniar the A/j/()mif of (he .Dip of the .M(ip;nciir Kvedteia Ijoo- 
(Ion, in j\in^Hsl 1S*21 ; irl/h IIcnuh ks on I he i ns! nnnenis irhieh are 
usnalh/ eniploi/ed in such De! ernd na! ions, l)y('a[)t. l^dward 
Sal)ine, of the Itoyal ileginient oi‘ A rtillcny, FKS. 

Capt. Sal)ine renituks, that tlic iiuacvascMl attention which lias 
l)e<ni givc'ii of late years t.o the subject of magnetism, and the 
consecpient advance that lias been made' in i\u) science, render 
it desirable tliat a grerater degree of accairacy should \)e obtained, 
in the, observation ol’ its lerrest riarpljcnoniena, liian has iiit lierto 
becni the case. '[’Ik; instruments Ibr H>cert am.iiig t.lie di[) oftJu^ 
inM’.dle, it. is statrsl, ha\’e received little or n<> im[>ro\ ement dur- 
ing the last 50 years, and produc,e results, wliic-h, witli every 
pre(;aution, can be consideied as approximate only. 

After describing the imperfections in the instrmn(*nts alluded 
fo, and ex])lainiiig the erns's which originut'e in llieni, the auth.or 
])roce('cis to give an account of a dipping-needle, wlfuJi he 
re([uest(Hl Mr. Dc'Ilond to main', on a e(}nsiriK*Aion suggesf (ul l)y 
Prof. Meyer, of CSot.tingeii ; as \V(‘ll as of l.lie modc‘ of obseu’va- 
lioii thcrew ith. The needle is a. [)a ral!el()pi[)(jdon of (dtw en 
iiK*lu‘s and a. half in length, four-tenths in breadth, and one- 
lwenti(‘th in tliickncss ; l!ie ends are romuled ; and aline markcul 
on the face of tl:c needle [)assijjg tiirougii tln^ ce.ntre to the 
extremities, answans tlie [)urpose of an indesv. Tiie cylindrical 
axis on wliich tlie needle vevv)]vcs, is of bell inelal, terminated, 
wlnue it rests (Ui tlu^ agate [)huies, by cjdinders of less diameter; 
the finer these terminations are made, so long as they do not 
bend v". itli t he w eiglit of tlie neeatle, tlie more aceuvale will be 
the oscillations ; small grooves in the thicker part of the axis 
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receive tlie Y’s, \vl)ich raise and lower the iKH'dlc on its sup- 
])orts, and ensure that the same parts of tln^ axis rest in each 
(jl).servatiou on the |)laiies. A small brass sphere traverses on a 
stAH‘1 ser(‘W, inserted in (lui lower ede;e of llu^ iummIK', as in'arly 
as ])ossihle in tlu^ perpendieiilai to tlie index liiuj passing tlirough 
the axis of motion ; bv tills nn'chanism, tlu' eimtre of gravity of 
tile needle, v» ith tln^ ser(‘W and s[>here, may b(‘ made to tall more 
or less btdow the axis of motion, according as the spberii is 
screwed lU'arer or inorci distant from the needl(% ami according 
as sjdieres of grc'at.er or less diaim^ler are (muiloye’d. The obji^ct 
projjosed in thus separating; the centix's o(' motion and gravity, 
is to give the needle a force arising; from its own wtnght to 
assist tliat of inagiK^tisni in oxtacoinmg ilie inerpialities of the 
axis, and tluis to cause', the needle to rc'tnrn, alter oscillation, 
with more ce rtainly to the sani(‘ point of tin* dividtai limb than 
it would do A\me tlie centre's strictly coincidvait/’ 

'the cemres of nn^tion and of gravity m>l coinciding, the 
po^idon which the needh* assnnn's, winen plant'd in the magnetic 
nu'iidian, is irol tliat ol the dij) : hut the tlip is (h.'diu'ihle, by an 
easy c.ideulat ion, I’kuh obsen N ations iiiatle with such a. needle, 
;n'(’o)-ding lo tiu'. hdlowing directions : 

‘ If the' n('edi(! has been cari*liilly made, and the screw inserted 
1 1 uly as described,’' two obsc'rvations mach^ in the magiu'dic 
meridian art* sullicient. Ibr the de.tt rminatirin oi the dip, tin*, two 
f.iees ol‘ tin* iiet'dlt; bt'ing successively towards tln^ observers, 
rtmewjiig the jiosilitju of tin* axis on its siipjiorts in siieJi a man- 
ner that tin; ede;e of the nt'edle wliitdi C' up[>ernn)st in the oin*. 
ohservation bets.mes lowtu’most. in the <»th< i ; tin* alights which 
tin* n(*('dh* malvcs N\ilh tin^ vertica! in these two positions being 
it ad, M:e mean ol' t he 1 angent s of liiose angles is thi^ co^tangt'.nt 
of tin* dip. Ihit, V. luui ne<‘dU*s ait' used in which (his adpisU 
ment has notdn'eu made, or wliert' its aeiunaey cannot. In', relitnl 
on, lour ohserv i’Jions art.^ rtepiired ; twt» being; (host! whie.h art*, 
already dirtn'led ; tlu! two others are similar to tht'in, but. with 
I he ])o[es of‘ tln^ needle re\'ersed ; calling liu'ii tin* first arcs b 
and l\ and those with tln^ [xjhis rc.\(irse(l CJ and g, ami faking 

tang. V -'h h^ni. / — A 
tang. — tan. /’ 1> 

tang, (i + tan. g (’ 

tang, ii — tan.g = D 

r b!) ^ twice t!ie co-tangent of the chj).’' 

‘‘The instrniiu'nt in wliich the needle was Iritul is aheady 
described in tiie Philosophical d i*ansa?ei ions Ibr lS]!h {u 1*12, and 
se>'eral iiuprtivements wliich have since l)een adderl, in ihtj 
Apptmdix to(kxpt. Ihirry's A'oyages of Discoveuy, pp. 107, 130, • 
&c.” 

‘‘ The experiments were made in the nursery-garden ia the 
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Regent’s Park, by permission of Mr. Jenkins, the proprietor. 
The situation is in all respects an eligible one, being far removed 
from the neighbourhood of iron.” 

The results by three different methods collected into one 


view, are as follow, viz. 

Ry 10 experiments with Meyer’s needle 70^ 02*9' 

By the times of oscillation in the magnetic meridian, 
and in the plane perpendicular to it; mean by 

three needles 70 04*0 

By the times of vertical and horizontal oscillation. 70 02*'o 


'' Whence 70° 03' may be considered as the mean dip of tlie 
needle towards the north in the Regent’s Park, in August and 
September, 1821, within four hours of noon, being the limit 
within which all the experiments were made.’’ 

As the observations of Mr. Nairne in 1772, and of Mr. Caven- 
dish in 1770, give an approximation of 72° 26^ for the dip in 
1774, we obtain, it is stated, 3*02' as the mean annual rate of 
diminution between 1774 and 1821; aiul if we take Mr. Wins- 
ton’s determination of the dip in 1720, 73° 10^, wt) obtain 
between the years 1720 and 1774, an annua] diminution of 3*05'. 

Capt. Sabine says, in conclusion, tliere appears rcrasou to 
presume, from tlie jireceding expcM-iments, that tlie dip itself 
may be determined by Meyer’s needle within a much smaller 
limit of uncertainty than lias liitherto been the case by needles 
of the usual construction.” 

II. SoitLC Posit ions rcsjiCi'ting the hi/hiejicc of the Voltaic Dal-- 
ten/ in otjciating the Pfects of the Division of the J']i;f/th Pair 
of Nerves. Brawn up l)y A. P. Wilson PJiilip, iMD.hi’S. bhlin. 
'(Communicated by B. C, Brodio, biS(|. FUS.) 

This short pa[)cr appears to e.stal)!i.sli two momentous and 
novel facts in physiology; we shall giv(i the principal results ol 
Br. Philip’s investigation in his own words, distinguishing the 
important circumstances by the ita/ir charactm\ 

In some experiments in whicli the nerves of tlie eighth pair 
were divided in the neck of a rabbit, and the ends not displaced^ 
and tlie animal was allowed to live some hours, it was found that 
food swallowed immediately bel'orij the division of the nerves, 
was considerabl ij (hv;este(f even when the divided ends of the 
nerves had retracted to the distance of a quarter of an inch from 
each other.” 

In otlier experiments in which, after the division of tlio 
nerves, the divided ends had been turned vonijdcteh/ away from 
each other j little or no perfect h/ di^^estcxl foody when the animal 
was allowed to live some lanirs, 'teas found in the st()tnacli; and the 
longer the animal liverl, the smaller was tlie proportion of digested 
, food found in the stomach ; the great mass having the appear- 
anc() of masticated food, which was not sensibly lessoned in 
quantity, however long the animal lived. In au experiment in 
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wliich, under such circumslunces, the »toniach was exposed, from 
the time oi‘ the division of the nerves, to the influence of a vol- 
taic battery sent through the lower portion of the divided nerves, 
its contents were apparent h/ as much changed, as they would have 
been in the same time in the healthy animal. The change was also 
of tln.^ same kind, tlie contents of tlie stomach assuming a dark 
colour, and tliose of the pyloric end being morcMiniform, and of 
a tinne r consistence than those of the central and cardiac por- 
tions of the stomach; wliile the whole contents became less in 
(juanf itv/’ 

•III. On soine Alv.ine iloneretions found, in the Colon of a 1 oung 
Man in i mneashire, after Death, l>y .1. (i. (Iiildren, h>s(j. FKS, 
ike. ike. (Communicatetl by the Socic^ty for Promoting iXnimal 
Chtmiistry.) 

An abstract of tin’s paper has already been given in tlie ^inna/s 
for .lanuary last, p. 7.), but wo may add tlie fullt)\\ing puiticu- 
lars ; The concretions were tbnnd lodged in tlu^ arch of* the 
c<don, tlie coals of whicdi wove much (Inckcued and formed info 
a sort of‘ pouch, wluae the'/ lay. The p('ritoiuMm) was l)ut little 
nidain(::d, tlie otluu* visccu'a \vert‘ luadtliy. 'I1u/ unfoilunate suh- 
j‘ ct of tlu^ pa[)er never tossk a single. i\*j>ast without oalmc^al in 
soiiif sha))e or other, and ilic concretions consist of alltunaling 
1 )ncojitric. layers of a velvety fibrous sul)slancc‘ IVoiu the inner 
coat eiivclo[)ing the faibia of llui oat, and of' phos[)]iato of* lime, 
tv)geth«‘r with tiu' annuoniaco-'inaeiicsiaii {)hos|)liat(‘. 

iV. On (he C.o)ire}ih ic Adjasimoit of ' a J'nple Object (Hass, 

P>y William lly<le Wollaston; Ml). \ PUS. 

l)c. Wollaston liere descrihes a inellnxl of corre(‘ting the 
cent.ial udjustnu nt of a t rij>ie o!)jcct-gla.>s which appears not to 
i».;ve hctai used for that pui j)osf;, but for the details of wlncJi wti 
juust n le‘r our I'oadcrs to tlie paper itself’, e.s they would b(^ use- 
Itiss without lln‘ aecomjianv ing plate. *^1 he. princi[)h‘. and its 
lesuh, are explained as folUiws : 

‘MViien any lii ight oliject is vi(?\v(!d througli a glass of t Ids 
construction, without an eye-glass, ther*/ may 1)(‘ olisca ved at tlu^ 
same time with tlie rcdiac'tcal imagtg a. stairs of fainter images, 
that are foimd by two reihadions from the dilKaaait sm laces ; 
and as the poshiou of eacli oi tliese images is de[)eai(lent on the 
curvatures of that ])air of surfaces hy winch it is formed, they 
appear at. diH'creiit distances from the o!)ject glass. Since the 
inimhi r of* surfaces is six, the inimlKa* of binary combination:; of 
iliese surfaces is lb ; and ju.st so many imag(‘s formed by reflec- 
tion niay be disceiaed. It is manil’cst, lhalit tlui glasses be duly 
adjiistoti to eacli otlna*, se) that lluar ifxes are corrc'.ctly coinci- 
dent, tlien this series of images must Ije all situated in the same 
straight line ; and (‘ouversely, tliat any defective position may 
be immediately detected by a derangement of the line of 
images.' \ 

By tl>ese guides alone, I have now so repeatedly restored 
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my object-glass to correct performance after having removed it 
from its cell [in a telescope of 45 inches focus, made by Dollond 
in 1771], that I may venture, with considerable confidence, to 
recommend trial of tlie method to those who wish to perfect 
glasses of this constnietion.” 

Y , On a ncir Species of lihinoccros found in the Interior of 
Africa^ the Skn/l of irhich hears a dose liesonldance to i hat fonnd 
in a Fossil Stale in Siberia and other Countries. By Sir iiverard 
Home, Bart. VPUS. 

It has been liitlierto asserted,” we arci informed in tlie com- 
monceineiit of this paper, as one of the most curious ciremn- 
stances in the history oi* liie eartli, that all the bones that are 
found in a fossil state, dlfier from those belongiiuj;' to animals 
now in existence; and J beli(‘ve that this is <v(mera!ly admitted, 
and that there is nn I’act upon rcicord, hy which it hasljeen abso- 
lutely contradicted; hut llui observations I am about to st;it(^ 
respecting tins rhinocaaos, illustrated by tlie di awings that 
accompany them, will go a great way to stagger our belief 
upon this subject.” 

The skull of the animal belonging to this new species oi 
rhinoeeros, now living in Africa, was Inouu'Iit to tliis coimlrvhy 
Mr. ( Jvnnphell, one of the missionaries sent there iVom llu‘. Lon- 
don Missionary Society, and is (le[)osiled in their Musenm in the 
Old .lewi V.” 

Sir K\ (‘rard tlien jiroec'cds to give*, IVom Mr. ( 'ampbeirs memo- 
vanfla, an account of the locality and habits of tin* animal, hut. 
as the sul)stan(‘(M)f tliese lias alreadv appeared in various publi- 
cations, we shall ])ass to tlie (hiscription of the skull. This is 
shown, with the assistance of two engravings, ‘‘ to Ixjar so elos(t 
a vcstunblauce to llui iossil skulls fi'ohi Silxaia, as to l(*av(* no pro- 
minent charac’teristie. mark lu-'tweeii them;” wluaiecMhe author 
is led to l)t‘lieve, that although many animals bt'longing to 
foriiKU' ages may be extinct, they are not neee^ssarily so: no 
change liaving taken place, in our globe, whicti bad destroytal 
all existing animals, and, tiiereforc*, manvoftlnmi may he actu- 
ally in being, althou;.di wc.* liave not been able t(.) discover thein.” 
Ai'ter arguing from the (xxistenee in Africa of immense tracts of 
country yet unexplored, that wc liave no rigid to assiinu.* that 
large animals, allhougii not im^t with, do not (‘xist ; ” he gives 
the Ibllowing pai ticulars of* tin* migration of an animal ofaindlKa* 
kind, as exjilaining in wliat way jiarticular animals may c*lude 
our inciuiry at one time, and at anotiier b(i brought within our 
rc'uch.” 

Mr. C ampholl savs, he found that the wild ass or <[uaggn, 
migrates in winter from tin* jropies to the vicinity of the Malale- 
veen river, which, though fui’thcr to tin; south, is reported to ho 
warmer than within the tropic of Cajiricorii, when the sun has 
Votired to the northern liemispln re. lie saw hands of 200 or 300, 
all travelling south, when on his return IVom the vicinity of the 
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tropic ; and various Bushmen, as he proceeded south, inquired 
if tlie quagj^as wc^re coming. Their stay lasts from two to three 
months, which in that part of Africa is called the liushmen^s 
liarvest. The lions who follow them are the cliief butcliers. 
During that season, the lirst thing a Bushman doi^s on awaking 
is, [o look \o the heavejis to discover vultures hovering at an 
immense heiglit ; under any of them he is sure to lind a quagga 
that had been slain l>y a lion in the night/’ 

"I'lieso are sueceedral by observations on the docile and tame- 
al>h^ characterof the e1i‘plrant,andouihe savage and stupid nature 
ot'the rhinoceros, whieli arc; i'ollowed by some infenmees respect- 
ing the latter suf>jeel, from the diminutive cavity of the cranium, 
and (M)ns(;(.|uent suialliK^ss of the c(n*ebrum in the last-iiumtioncal 
animal. An account of tin; laanners aiul hul)ils (»i’tlu; Asiatic 
)lnnoc{;ros, k(‘|)t for tliic^e years in tin; menagerie at l^vetcr 
(Ininge, is sulqoiiu'd ; and tlu; papia* concliidc^s as ibllows : 

aocouut in tiu; l)ii)le ol' an unicorn not. to be; taiiual, 
mentiomal 1)V Job, has so great an ailinily to this anima.b that 
there is }nuch re ason to bejieve* that it is the same, more espe- 
eially as no otlu. r annual iias (wer be(*n described so devoid ol 
!iit(’ll<‘c;t. I n thatage, tlie sluu’t liorn might, vciadily la; overlook(*(l, 

’ il cannor l)v; <;<msid( red as an (dlensivc; waaipon ; and tin; 
oimotlincss of tin; animal’s skin \\i)uldgive it a great.er resem- 
blance totliu imrse than 1 o any oth(;r animal.” 

\ I. .Exlrdcl (tf'ff I AX' Icr j'ndn (\/jU , Ihistl Hall, lt\, h^liS, t<p 

'MU. FRS , a>tildinui<^ Obsci cal tons oj' 
u Crj/zcf scca a/ lV//y^v/r//c^n. 

V IT, ^ i)f lidlTs iAunci , By J. Bi’inkl(;y^ UD. 

BiJS. am.l and Andrew’s Ih’of ssor ()1* Asircmomy in tin; 

I ' ,y ol l)ul>lni. (In a ! alter a'hlj essc^d tv) Dr. \V v)iiaston.) 

JJiis (a)nud, wlncli lead been seen by astroimmers ni iMiropc*, 
l)(de,re it passed its j}(a*i!ie!ion, rcmiaui d visihk; at. \bilpara.iso for 
d;> vlays, and (.'apt, llali has Ihrnisbed a >alnable set ol obsea'va- 
tions on it, jroju winch Dr. Bnnkiey has dv-.diK-ed its (dements 
by ail iinjvroved mode of c.aUadativvn. <ni A[)ril it was 

distant nearly 1*41 iVvvm tin; earth, tlu; sun’s di.stam:;* from tlu; 
earth Indng unitv, and on Alay th when last seen, aboui /*()4. It 
IS interc.tsting to astronv)iners on account ol its small [leiiludiou 
(lislance ; out of 1 Hi comets in ,Dviainbr(‘'s CAilaloguc, the orbits 
of wliicli iiave Ijeeii computed, then' are only tln*v:c that pass 
nearer the sun. In this, as well us i]i its great inclination, this 
<‘omet agiva's witli that ol>s( rvcHl in lobo, whence it is jirobable 
that the y arc the same. Souu; sketclu's ol it by Capl. Hall are 
amuixed to liis letter in a jilatm • 

Vlll. O;/ Ihc Elechicnl Ehoiotncna cxhihilcd in vacuo. By 
Sir Humphry Davy, Bart. I^RS. 

It is remarked in the cv^uiniencenuait of tliis highly interesting 
paper, that the relations of electricity to heat, liglit, and chemi- 
cal ultrui^lious, togellier with the discovery of its couuexioif 
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with magnetism, have opened an extensive field of inquiry in 
physical science, and have imparted much additional interest to 
electrical Investigations. 

[s electricity a subtile elastic fluid f Or are elcctrii‘,al effects 
merely the exhibition of the attractive powers of the ])articles of 
bodies ? Are heat and liglit ehnnents of electricity, or merely the 
t^ftects of its action ! Is magnetism identical with electricity, or 
an independent agent put in motion or activity by electricity ? ’’ 
The solution of these queri(\s, it is observed, is of the high- 
est importance, and though some persons leave undertaken to 
answer them in the most positive manner,” yet there arc^ fij^w 
sagacious reasoners who think that our present data are suili- 
cieiit for decision in such abstruse parts of corpiiscular philo- 
sophy. 



It appeared to inc,’^ continues Sir Humphry, an object of 
considerable moment, and one intimalely connect (al with all 
these queries, the relat ions o/ etcclru ihf to synce^ as tanirlif void of 
flatter as it can be made on the surjhce'of the earth:' AValsh and 
'Morgan had concluded from their experiments, that the electrical 
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liwht Avas not producible ia a porlect torncellian vacuum; aiul 
Ihe latter that such a vacuum likewise prevented tl\c cliaroin^'* 
oi coated glass ; but it being w(^ll known that very rare 
vapour of mercury exists in the most porlect vacuum of tliat 
nature that can be made, Sir II. couhd not lulp doubting tlie 
pc-.'h.'rt accura(*y of these results, and resolved not only tciVxa- 
miiui them expca’imentally, but lik(‘wise, by using a emmpara- 
tiv('ly fixed metal in i’usion for making the vaeuum, to exelnde, 
as l‘ar as was possible, the ]}res(m(a^ of any volatile matter.’' 

'^1 lu? a])paratns that he ('inployc'd consist'd of a enrvaal class 
t»^J)e A I), with one leg A closed, and longer than the otlier. In 
this closed leg, a wire ol‘ platinum I? was hermetically c(mu‘ntod, 
for tiui j)nvpose of transmitting the (‘lectrieity ; or to asccnlaiii 
tlie powcu' of [lie vacuum to rc<-eive a charge, a suuill cylinder of 
till or platinum foil was plaiasd as a cap (ui tulx s not liaving 
iho wire 'i'ho o[)en cmd I), when the closcal h g ]iad liceii Idled 
willi mercury or fused tin, tlie surf.ice of wliicli stood at (', was 
(‘xliausted througli tin* s(op-coi-,k v coniiecl('d ])v the moveable 
tube G Aviih an excelh-nt air-pumi) ; and in some easels to 
ensure greater accuracy, ihv. (exhaustion v.as made after the tube 
and apparatus bad lioen Idled uiiii hydrogen.” 

()[)erating in this \vay, it was easy to procurer a vaimum 
eitlu*!' ot a. large oi‘ small size : and “ by using recently dislilUal 
([uicksilvor in the tubes, *\nd boiling* it in vacuo six or seven 
linu’S I’roui I he. to|> to the !)o(t.oui, and from tlu‘ bottom to th(‘ 
top, making it Mbrat(' japeaU'dly by sinking it vvilli a small 
piece oi‘\vo(»d, a (•olauin was obtaiiHa! in the tube free from the 
Si..aJlest partirl(' ol air; ’ biU vapour ol' mercury was sometimes 
])roduced, lileay a. minub' globular space, to dis(ajver the cause 
.'f whirli gave t!ie author a great dea! (»f trouble. 

He fouml tliat. in all ccvses w.he.i i\\o mercurial vacuum was 
];(?iTect, il, was [a-nueable to eleidncil y, and was reuderc'd lumi- 
nous by either the common spaa l^, uv i\\o slioek troiu a I.eydeii 
jar, cold the coated glass siui'oimdmg’ it became chargeal ; but 
tlie degreci of iiiltmsitv of lluesi* ])iienonieea. deptmded ujion the 
temperature. Wlieu lh(‘ tube was very not, iiie chaiiic light 
a{)peured in tlie va'pour ol a. bnegit-green colour, and of great 
(hmsitv; ai tlie lemperature diminished, it lost its \'i\ idiu^ss ; and 
wlien it was arlidcially cooled to 20 ' belo'a* /a ro of Jhilir. it was 
so faint as to rraniire consivUn’ablti darkcvjss to lie perecjitibie,” 
d'liti chamgci cominumeated to tlie nulallie foil was likewise 
higlns', llu‘. higlier the Ic nip(‘r:_giive, which, like the otlun* plieno- 
nusion, must depend u[»ozi tlie dilierent density of tlie luercurial 
vapour. • 

A vi i v lieautiful pliemnneiion occnirrcd in boiling tlie* mer- 
envv in the c^xliaiishal tube ; wliieii show(*d tlie great brilliancy 
of the electrical light in pure dense vapour ut mercury. Jn the 
Ibniiatiou and condensatiou of the globules of mercurial vapoui^^ 
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the electricity produced by the friction of the mercury against 
the glass was discharged through the vapour with sparks so 
bright as to be visible in day-light 

When the niinutest quantity of rare air was introdiu'ed in(o 
the mercurial vacuum, the colour of the electrical light ciiang(!(J 
from green to sea-green, and by increasing the quantity, to blue 
and purple : in low temperatures, the vacuum became a miic)) 
better conductor. 

The results were precisely the same, when a ditiicultly lusible 
amalgam of mercury and tin was used as wlien ])ure mcixairy was 
emj)lc)yed, and in a vacuum above fused tin, the same phenomefia 
were also exhibited. rJectrical and magnetic rej)ulsjons and 
attractions took place as tlu^y would have dom^ in air. It was 
asc(jrtained that the led lioness of the light in the morc^ 
perfect vacuum was not owing nnn’oly to a smaller quanlh^’ of 
electricity passing tlirougli it ; tor the same discharge wlilcli 
j)roduc(‘d a faint green liglil in the nj)per part ol’ tlu‘ tube, pro- 
dvxed a bright ])ar[jle light in (lie lower part, and a strong sjiark 
ill the atmos[)here/’ 

Pure olive oil and cliloride of antimony were severally tried i)) 
the vacuum, and it was found tliat tlic' light produced by the 
elc(‘tricit.y passing through the vapour oi'ilie chloride was much 
more lirilliant than that produccui by it in passing through the 
vapour ol‘ the oil ; and in llie last it was more brilliant tlcan in 
the vapour of mercuVy at common temperatures: the lights 
\v(u*e of dilfereni colours, being of a pur(i white in tin? vapour ol“ 
the chloride, and of a red, inclined to ])urple, in that ol’the oil ; 
and in both case s jiennaueut elastic Huid was produced by its 
transmission.” 

Sir ll. Davy o1)serv(*s, dde^ la\v of the diminution of ih'. 
density of vapours l)y diniinution ol' t('iv.p(’i'aune lias n(/i iKjen ae- 
curately ascertained ; but 1 ha\“ no .b;ul)ty from (!),• ' spcii- 
ments of Mr. Dalto.i, and some 1 have made nrysdlf, ihat ii is 
represented ]>y a geAiiiu^lrical progression , the* deerc ments ol’ 
temjiea’ature being in ant louetieal pio-j/^ .snot ; mid in tlir^'c puri' 
Iluids tbail ojierated ujion (vvaJer, cblmi(ie of ph(^sphf;nis, and 
sul})liurct of carbon), the ratio .’secimd neaily uiiilbrm l‘or the 
same number of degrees below tlu' lioiling p<nnt ; and (taking 
intervals of 1!0 degree- ol ituiiperaturc') *bt)b llt). I’pon this 
dat\mi, Sir ]lumj)luy \vas ohligiul to Mr. Balibagi^ for the calcu- 
lation, that considering tlu', ( lastic forci* of vapour of water at 
52^'* to be eijual to raise by its prcssuri! about *45 of an incli of 
mercury; the relative strengths of vajioiir will be, reckoning the 
boiling points all from 52^, for mercury at (JOO^, ODOO Ibblb; (‘or 
oil at 540°, UOlbSU); for qliloride of antimony at24(P, 01()}j2 ; 
and for tin atbOOCP, 37015 preceded l)y 4S z(iros. Pliesc nnm- 
bers are given to show how^ minute tlie (juantity of niatt(U’ must 
be in vapours where its efFects are distinct iij)on electrical plie- 
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iioniena, especially with respect to mercury artificially cooled, 
and in vapours from comparatively fixed substance s. 

The (iiininutioii of the temperature of the torriciollian vacuum, 
to as low as about ‘JO"", appeared todimiiiish its power of trausmit- 
liin: electricity ; hut laif ween 20"^ above and 20*^ ladow zero, the 
lou c'sl t( inpi'ratnre that could lie piodiuual l)y pouudi'd icti and 
nmnat^' of lime, the power see, mod stationary, and m^arlv the 
as tha; '»! the vacimm above (in. At all t(un[)eraturc\s 
20o^, i!u oK i-ciaial vacuum was a much worse conductor 
t lia,n ’du_hlv rarefied a. .’’' 

“ tb !s ,*nt horn these '^aanaal residts," the author (‘.(Uiti- 

nu.t‘S, that tliv* (and pr«i|)u])lv llu* iu'al ) |j^enerated in eiia*- 

tvieai disthiara'es d pend- priarifi^JItf on some propeities or 
rod*;taucrs bi'ione.iii e, tc l‘n‘ oondt i ahh^ uialtcu* tltroiieii svhich 
i' •!>''. <: oul y jii'ove nsee i-i; ne.o s »aec-, where theri', is no 
ap|.*- euihle oaaa n.v i> eapable ol’ i-xhihitinc:; 

eje'er'ea! p. <ei ,, HiUaia \ aoil^ 'aidi i' .’ns mi viex*'., jjiev ai'C 

heveuraohi to iheidea tlu* pluaionuaia ed eh'ci rieii.v heiiuj; |)ro- 
Ciea'si i>v a IfiLihiv siil)lih: Ihiid or ihfnh*, (d’ winch tlu^ pai tides 
are n’puisivo, with res]>e(.’t to eac’li (Cdn r, and attraedive (d' the 
\> !!'( leh's of other matter.'’ 

fo (his sueeeed souc' i'urlhcr obsis’valious on the nature ol* 
elee.ti'iea! plnaiomena, ‘and their ridaiions, whidi are lenninat.c’d 
by reaiailv, lliul th(‘ hiniiiious a ppevi’aiiees ol' eha’.trica! aidion 
nund or* eoiisideia'd as secondary, w Inle tin* nniiorm (,*\eid.i(ms of 
a M ra* I ions and repulsions, nndei a!! enaaimsl a nees, po]iJidln*m 
.> ■. ’;ai!jiarv and mvaiialilc* ]>lienomena of' eh'ct licilw 'fliis 
Xioe.se.;- eue e um'alieii is llu'U coiK’hah i! 1)V the im])oi'lant 
•c.'.; ' ’S rer'eni 1 V did di:d meisaii’'. \\liiehhais been afli-r- 

■ '.ned and 'sd. d in hie at ;nos[die:‘e, an! n'huh />/r*>ey//.s’ a 

- ' ' '/ '•:/;/■/ .ei’o in n h(irr,r‘ U r Inl'C, emits air w lu'ii 

• • ' *\ n .nod in \ a< n^ : mil ;in m.'^'anee is e;ivoii in w hicli { In.' 

:>eo , 1 s i . )ser\'ed 1 ■ , ini! * .1'. 

r? Lf rf n n . --i }}i !r- A mil nnurn f. Slracfarc of the 

lit/'.’: iilit.'fttiii'd hi/ b* /Vre.r-'yea''// / ’ • /r cxcvnhnl ht/ 
1. }>(r'(i}\ I if. Sir iv»ejard Home, ilail. \ PliSn 

The ta.Liteiits ot' tills leeiins,* W'ould he unint ellia^able witluiut 
the (*na,i a V iiiLis, in which tlie rdrneture of tint \isual orL!:;an is 
minutely and beautli'id! y dehin aled. 

X. .1 LvUrr from Jititn Pon(f Jisf/. Asf rontnner llot/af (o Sir 
JL Dnrt/^ llarl, P US , rrlal i rc t o a Dcnnr^fvmciil in the Mural 
iirt'/c at i hr Uta/al Ohsm rat or''/ . 

y\s the amount of error occ’asioiutd by this derano^^emciit iias 
been stated hv Mr. Pond in the Prefice to the (irecnwich 
Oljscu'vations for 1}^20 ; and as tlu^ ^h*ran:;iMn(mt itself l>as been 
leetiiied by Ai r. Tron^hton, it ismmecessary to aliridi^c* this letter. 

XI. On the Finite Kxtent oj the At nio.sphere, iiy Dr. W ol^ 
luston, VPRS, 
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This admirable paper is printed entire in tlic last number of 
the Anuals."^ 

XII. On Ihc Expansion in a Sinics of the Altraciion of a Sphc^ 
raid. By James Ivory, MA. FHS. 

This elaborate paper does not admit of profitable abridgment. 
The author suggests, in the conclusion, tliat l^aplace's tlieory of 
the figure of the planets will probably be found to hinge on 
this proposition, that a spheroid, \vhetlu?r liomogeneous orlude- 
rogeneous, cannot be in ec|uilii)rium by means of a rotatory 
motion about an axis, and the joint eifect of the attraction of 
its own particles, and of tlie other bodies in the system, unle?>s 
its radius be a function of three rectangular co-ordinates/’ 

XI II. On the late extraordinary Depressioii of the IJaroincter, 
By Luke Howard, Ksq. [HIS. 

Mr. Howard lias already stated the amount of this reinarkid)le 
depression in the An/ia/>^ lor February last, p. IbO. Ainong other 
observations respecting it in this paper, winch is illustrated by a 
plate of the autographic curve of ihc Ijaroiiielric variations, are 
tlie following: It will be seen that tliis great depression was 
preceded hy abrupt changes, flnctuating for 30 days, (duelly 
between 29*3 and 1^0 indies, during a continuance of stormy 
weather; and that th<i depression itself' was Id or 13 days in 
progress from the point of 30 indies, to tliat iVurn wdiich it finally 
rose in three days. The rain lor these two months is 10*10 
indies, a quantity without pri'cedcait in the sanu^ space ol time 
at London ; that is to say, without one on record.” 

XIV. On the (uionialons M a p^nd ic Action (f Hot Iron hettreen 
llte JVhiie and Jilood-red Heat. By Peter ihnlow, LiS(j, of the 
Koyal Military Academy. (Connumiicated by iVlaJor 'diomas 
Colby, of the iloyal Engineers, FU^L) 

(Tu'tain theoretical results r<Jati\(i t*o the magnetic adb.m of 
iron, obtained by Mr. Bomiycastle, induced Mr. ihirlow to ascer- 
tain the relative attiactioii whicli duilriait species ol* iron and 
steel lead for the magnet. The I'oliowing are the results of his 
experiments for that juirposc, assuming tlie tangemts of* tlie 
angles formed hy the deviation of tlie needle when actcjd iqiou 
by ecpial-sized bars of tlie several descriptions of metal placed 

* The followini^ investigation of the same Mihjt-ctby a method entirely diherent from 
T)r. \\ oilaston’s, has been jioiiited out in a taaaemporai y .Journal : 

The higliest ])orti()ns ot'ihe atmosj)hcre, which iscarried round in '2H hours ar.d .’^0 
minutes, hy the rotatum of the earth al)oi:J its axis, would 1)e projected into space, if 
their centrifugal force at that distance were m t less tluiii tlieir gravitation towards the 
centre. lUit the centrifugal force is directly as tlie distance, while the ])ower of gravity 
is as its scpiare. (’onsetpienlly whey the centrifugal force Jit the distance of (v(i radii of 
the earth is augmented as many times, the corresponding gravitation is diminished hy 
its scpiare, or ^ times, tlieir relative proportion being thus changed to Now the 

centrifugal force being only the ‘J89th part of gravity at the surface of tlie equator, it 
will, therefore, just balance this ])ower at the distance of (i*(3 radii from the centre, or at 
tlm elevation of miles.” — '^Leslie on Meteorology, Supplement to the Jiiicyclo- 

•paedia Britamiica, vol, v, p, 
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in tho direction of the dip, as the measure of the disturbino' 
power. ^ 

Mallealde iron .... 

Cast iron ......... 

niisteuMl steel, soft. 

Blistered steel, hard 

!S!iear steel, soil .. . 

Shear steeh hard . * 

• Cast steel, soft. . . . 

Cast steel, hard . . . 

It hoinji; ol)vious from these experiiiuails that the iuUuisity of 
the*maf:!;netic power was in proportion to the softness of (he 
metal, the> author became (h'siroas of* dot cn>)»nine,- tlu‘ maii^’iu'tic 
relat ions of each varic tY when rendered pt riertly st)il by beinL;' 
licialed in a furnace. W ith this view, bars of ( aeli substance, of 
o(juai size, weni KUidered white-hot, when it was found that their 
powers, as was anti(:ij»ai(al, a^rtaal lu'arly with ea<*h other. 

Whihi earryiiuj; on these exjxuimeiils,” says Mr. Ihirlow, 

•• ;l had bo(m obscu'ved, botli i>v Mr. .1 >oi\nvcastlt^ and myself, 
that l)i‘t\ve('n the \vhil.(' heat, oi‘ the metal, wlu.n all ma;i;netic 
action A\as lost, and tiu‘. bh^o^l-nul h<‘at, at which it was the 
stroneie’sl, there was ati inlerinediatt) state' in which tlie iron 
altr;icled llu* juxulic'the contrary way to what it did wiuui it was 
viz. if the l>ar and compass w'e»’-e su situaled t!iat th(i north 
eiui of (he n( I tile was dn-wii towards it when (’(>!<!, tluj south 
end was at.trai (C‘d dmiie;' the ini'.rval ab'we alhxled to, (.>r while 
iion was ])assini;' threui^h tin' shade's oi‘ colours, d('noted l.)y 
vhe workman tl\e brui;lit-red and red lu'at.’’ 

Alter noticin<; the resuils Ihtlierto obtained lelative to the 
inao'iietic ac’tion of In sled iron, and sliownij;' liow lIuM-otitradio 
lory slattuneiUs <m tlu) sul)jec.t may l)e iHa't>ijcile(l, by su[>posino* 
that the observations were made with ii^Mi at dilfeiX'iit. deyiv'es 
of lu^at, JNIr. Harlow |>roee.eds to describr* sonu'. pi» limiiiary 
e\perin’»riit,s ‘C)ii the anomalous attraction oflu'atca! iron wliich 
tak(is place while the; iiu'tal retains the biighUn'd ami red heai;’^ 
and he ilu'ii pives a table (s »nt ainiiiL;' t!m resulis of a repiular 
sc'iies of experiments on the subjv.ct , amount in^’ in number to IhS. 
Thesis {expmimciit s wa re all madii witli l>ars of cast and of 
malleabli' iron im'lined in the ilirectiou of tlui dippiiu; needle, 
and, w^hat is soinewhat unappropriati'ly ealled, ///c u;-^:;u/irc. at true- 
lion was found to be the ^yvowivst where the natural altructioii 
was thii least; llial is, oppositci the^middle of tlie bar, or in the 
plane of no attraetion. With the bar incliiual at ri^ht angles to 
its former position, the results wxu’e not so strongly marked 
us in the experiments just mentioned. . 

^Ir, Bftiiow show^s from experiment, that these singular effects 
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on llie compass needle were not caused by the heat itscl<‘, inde- 
pendently of' the iron, and modestly terminates his communica- 
tion with the following remarks : 

The only probable explanation which I can offer by way of 
accounting for these anomalies is, that tlie iron cooling faster 
towards its extremities tlian towards its centre, a part of the bar 
will become magnetic before the other part, and tliereby cause a 
different species of a.1 t raction ; but I must acknowledge tliat this 
will not satisfactorily explain all the observed phenomena. The 
results, lunve.ver, are slated precisely as they were noted down 
during the ex})criments, and others more competent Ilian myself 
will ])robably be able to (l<.‘du(^e tlie theory of them. 

X\'. Observations for asccrlainiia^ the hciv^th of the Pendtilutn 
at Madras ill the East Judies^ Lat. llf 4^ V, irith the Con- 

chisinns drawn from the Same, By John (loldingham, iisq. 

The pendulum and acconqianying apparatus, wit.li which these 
observations were made, were ])recist‘ly the same, in all their 
parts, as those used by (sipt. ivater at tlui different stations in 
the trigononu’trical survey of ihigland, and whicli have Ixam 
described in tlui ldiiloso})hical Tiansa<‘ti(ms for 1<S1!). The 
results obtained with them w(‘re as follows : 

By the first series of oliservations, the length of the seconds 
pendulum at ^Madras was mclu. s ; by the second 

sm’ies, :5Sj-02()2(SU 1-17 inches. 

'hhe mean of'liotli is o!M)2b3()‘2 indies, being, according to 
Sir fieorge Shuckburglr’s scale, the lengtli ot the seconds pen- 
dulum by lli(3se exjaaiments at Madras in lat. lb ’ V iJ- N. at 
the' levid ol’ the sea, in vacuo, and at a tenqn rature of TO'-’ of 
Fahrenheit.’’ 

“ Iheii conijiaring tliis li'iigth with b!)*lJ'J21‘5 indies, tlu^ 
length in latitude of-' oB <S*4'' N. as bd’orti slated, the diminu- 
tion of gravity fVoiii the [lole to the ccpiator Avill b(j ’()052dtJ, 

and the eHipticity nt'arly,” 

XVT, Arroant of an Assnnb/agc (if b'ossil d'eclh and dhines 
discovered in a Care at Kirkda/ey in Yorkshire, By the Rev. 
W. Buckland, Professor of (leology in the Pniversity of Oxhu'd, 
&c. 

This highly interesting paper lias already appeared in the 
Anna/s, 

XATl. Conuniinicat ion of a curious A pjicarance latch/ observed 
'Upon the Moon, \>y tlui jfev, i'earou Pailows. (In a J.ett(U' 
addressed to John Ihu roW, lxs(j. FRS.) 

]\lr. Fallows, who is the <^istroiiomer at tlie new^ observatory 
founded at the ('a])e of Good Hope, observed on Nov. 2(S, 1S2], 
a whitish spot on tlio dark part of llio moon’s limb, sufiiciently 
*fuminous to be seen with the naked (iyc, and which now and 
then seemed to Hash w itU considerable lustre. When examined 
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^vith an achromatic telescope, four feet loiv^, and mairnifying 100 
times, it se(nned like, a star of the sixth magnitude, with three 
oilier spots mueli smaller, one of which was more brilliant than 
tliat first noticed. The largest was siiiTuiinded b) a nebulous 
appe arance, which ccmld not be perceived about the smallest, 
and the two others were similar' to faint nebiike, iiicr(;asing in 
intensity towards tiu^ middle, but without any (h'diual luiuinuus 
jiuint.. On t!io 2!)th, the large spot was as bright as before, two 
others Avere nearly inAisible, and the small brilliant one had 
disappeared. 

• XVTII. Oil the Differcitce in the A/ipearanre. of the Teeth and 
the Shape of the Slaill in different Species of Seats. J^y Sir 
J^^veiard Home, liart. VPKS. 

This notice* is accompanied by three ])lates, showing th(yfrr(>;it 
dditu'oneo existing bcdAAaieu tin; skulls and tia'th of three scails ; 
one from the S(.nth ^>eas, anotlier troin the Orkney lsl()s, and a 
third Iroin Nvnv Oeorgia. Sir rd <-onc('i\ es that llu* know- 

ledge t!u\y impart will he an advaiitag(\, wluai fossil remains of 
i he. seal shall be*, met with. 


rile mean h(;iglit ol‘ Six’s t]uu-mom('.f(*r, in the year 1<S*J1, is 
stated, in tlu' Met ((Uologieal Jouviial kr’pt at the SoeicOy's 
aj^artments, to ha\‘' been the nu*an ln'ight ol'the ha.ro- 

lu' ler glid'd in. ; and the onantity of rain I’or tin* y<air 
inehes. 


2. A Let ter lo Sir Ilan/jden/ Darn. Ha/f. Pre>>if!nit of the 
Ixiaiul Sitclefi/, Sc. :w*. nj/ / I.e .A i-n/tcat ion of M arltinerj/ fo the 
Purpose of Ouhnlaiiitg and Printing Mndmnnlieat Pfddes^ 
i'r an Charles IVabIr.i-e, eka|. MA. ld\S. i,. \], Memher of 

tin* (eanibridge Idnhisopideal Soc-iety, Seeretary oftlu* Astro- 
ii<'Uii<ai! SocK'ly o[‘ i/Jiidon, and Cones|)ondent of the IMiilo- 
nialhie Society of Ihiris. Lundon, 1 8 ; A 

VVk laid occasion, a. few months since, to notice a work, in 
whicli is detailed iUo progressive iiujuxivement and pres(mt high 
state of jxu’fectioii and imptirtaiuai ot ilm Steam-lniginm a 
nVtH'hine Avliudi has Lh'(’ 11 predncii\c ol such stupendous c*lle(./ts 
in its ajiijlication to tlu^ arts and manufaetures. We leave now 
to stale tile ai)[>!iea 1 ions of an invei>tion in m(*chanics, which j.s 
calculated, extraordinai y as it. may a)>pear, to [jrodui'e as inonum- 
tuus couse<iuences in M'ienee, bv tin! subst itutioii of its move- 
ments for intellectual labour, as tho.-yj to v/hich the steam-engine 
has <>iven rise, ui the arts oi cjvdr/.c?.l society, hy tue abiidgiucut 

ot hoddv toil. , ^ 

d he lii^^h rank Avliieh ^dr. Ilabhagc sustains as a iiiathomati-< 
cian must be Avell known to our icadcis* lie coimncnces the 
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letter before us by stating' that the great interest which has been 
taken by the distinguished character to whom it is addrtisscch in 
the success of the system of contrivances to which it relates, 
has induced him to adopt this mode of making known the prin- 
ciples and probable consequences of those contrivances, ile 
observes, that the fatiguing* labour and hionotony of a continued 
repetition of similar arithmetical calculations, first (excited the; 
desire, and then suggested the idea, of a macliine, whicli should 
become a substitute ibr one of the lowest operations of human 
intellect : lie then proceeds as follows : 

''riie first engine of* which drawings were made was one 
whichiscapableof computing any table by the aid of ditlerenccs, 
whether they are positive or negative, or of botli kinds. With 
respect to the number of the order of diirereiices, the naiun? of* 
the machinery did not in my own o])i!iion, nor in that of a. skilful 
mechanic whom 1 consulted, appear to be restricted to any very 
limited number ; and I should venture to construct one with ten 
or a dozen orders witli perfect conlidence. (.)ne remarkal)le 
property of this machine is, tliat tl\e greater the number of dif- 
ferences, the more the engine will outstrip the most rapid cal- 
culator. 

]iy the application of certain parts of no great degree ol‘ 
complexity, this may be coincrted into a machine for tevtiacling 
the roots of equations, and consecjneiitly tlui roots (d* numbers; 
and the extent of the approximation depends ou the magnitude 
of the machine. 

Of a ma(;hine for multi[)lying any numljcu' oi’lignrcs {ni) l)y 
any other niimbca* (//), i hav(i s(;v('.ral sketch(;s; but it is not yet 
brought to that degKJC (d’ ]k rfectioii which i should wish to 
it lielbre it is to be exc'cuted, 

“ 1 have also certain priiuuplcs l)y \;’hic]i, If'it sliould be de\si- 
rable, a table of prime numbers miglit be made, exteudiiu'* Irom 
0 to ten millions. 

Anotlier macliine, whose plans are much move advanced 
than several of tlu/.se just named, is one Ibr constructing tables 
wliich have no order of diflerencc^s constant. 

A vast variety of equations of linito ditiercnces may by its 
means be solved, and a variety of tables, \vhi(di CAiuld be [>ro- 
duced in successive parts by l!ie first macliiiu; 1 liave mentioned, 
could be calculatcAl liy the latter one with a still less exertion of 
human tliouglit. Another and very remurkuljl(', point in the 
structure of this macliine is, that it w ill calculate tables governed 
by laws which have not been hitherto shown to be exjdicitly 
determinable, or that it will solve ecpiations l*or which analytical 
methods oi‘ solution have i> )t yet been contrived. 

!Su|)posing these engines executed, there wamld yet he w ant- 
.hig other means to ensure the accuracy of the printed tables to 
be produced by them. 

The errors of the persons employed to copy the figures 
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presented by the engines wonicl first interfere with their correct- 
ness* To remedy this evil, 1 hove contrived means by which 
the machines themselves shall take from several boxes contain- 
ing ty[)e, the numbers which they calculate, and j)lace them side 
by side; thus becoming at the same time a substitute for the 
compositor and the computer: by which means all error iu 
copying, as well as in ])rinting, is removed. 

'riiere an?, however, two sources of error which have not 
yet been guarded against. The ten boxes with which the 
eiigine is provided contain each about 3000 types ; any box hav- 
ing of course only those of one number iu it. It may happen 
that the person enij)loyed in filling tliese boxes shall accidentally 
place a wrong type in some of them ; as for instanc.e, the num- 
ber 2 in the boxes which ought only to contain 7s. When these 
boxes are delivered to the superintendant of the engine, 1 luive 
provided a siin[)le and effectual means by wdiitdi he shall in less 
than half an liour aseerf ain whether, among these 30,000 types, 
there be any individual misplaced or even inverted. The other 
cause of error to wliich I have alluded, arises from the type fall- 
ing i)ut when the pag(i has been set up: (his I luive rendered 
intprvssiblo by means of a similar kind.'’ 

I’fie invcutcu’ of these w'onderful contrivances next adverts to 
the (piantity of typographical <a'rovs, in tables <‘veu of the great- 
( st cnidit ; and tlnai after remarking that to bring to perfection 
his ^ arious macinnery wa^uhl reijnin; a great expemse, both of 
time and nioiu.*v, he describes tln^ progia^ss which lie has made 
in tiu-se terms : 

Of the gr(!atcu' part of that which has b(?en liientioned, I 
have at pre sent cou{enl(‘fl juyself with skcj<du‘s on paper, accom- 
panied by shert meiiioraiidunis, by which 1 might at any time 
imu'e fuliy dovc^lop tlu' contri\ anct s ; and where any new prin- 
ci[)les are introduced i have' had models e\c‘!ut('d in order to 
(evamiiie their act ions. For tlie purpostj oi demonstrating the 
])racticai)ility of thesi'. view s, I hav'* cdiosen the enginci I'ordilfer- 
eiices, and have construet-'cl one of tluan w lii(di wall produce any 
tables whos^^ second difibnuices are constant. Its si/.e* ivS the 
same as that wlncli I slionld propose for any more extcnisive one 
of the same kind : the child' dilference would ho, that in one 
intended for use there would be a greater repetition of the same 
parts iu order to adapt it to the calculation ol a larger number 
of figures. Of the ai'tion of tins engine, you have yourself had 
opportunities of jiulging, and I wdll only at present mention a 
few trials which have since bomi made by some scientific geu- 
llernon to w hom it lias been shown, in order to determine the 
vapidity with wdiich it calculates. Tlie computed table is pre- 
sented to the eye at two opposite sides of tlie machine; and a 
friend liaving undertaken to write downi the numbers as the^ 
appeared, it proceeded to make a table from the formula .+ # 
X + 4K 'In the earlier numbers my friend, in writing quickly, 
Nciv Series^ von. iv. • 2 c 
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rather more than kept pace with the engine ; but as soon as four 
figures were required, the machine was at least equal in speed 
to the writer. 

In another trial it was found that 30 numbers of the same 
table were calculated in two minutes and thirty seconds : as 
these contained 82 figures, the engine produced 33 every 
minute. 

“ In another trial it produced figures at the rate of 44 in a 
minute. As the machine may be made to move uniformly by a 
weight, this rate might be maintained for any length of time, 
and I Iselieve few writers would be found to copy Avith eqtial 
speed for many hours together. Imperfect as a first machine 
generally is, and suffering as this particular one does from great 
defect in the workmanship, I have every reason to be satisfied 
•with the accuracy of its computations ; and by the few skilful 
mechanics to whom I have in confidence shown it, I am assured 
that its principles are such that it may be carried to any extent. 
In fact, the parts of which it consists are few but frequently 
repeated, resembling in this respect the arithmetic to which it is 
applied, which, by the aid of a few digits often repeated, pro- 
duces all the wide variety of number. The wheels of which it 
consists are numerous, but few move at the same time ; and 1 
have employed a principle by which any small error that may 
arise from accident or bad w'orkmanship is corrected as soon as 
it is produced, in such a manner as eH’cctually to prevent any 
accumulation of small errors from producing a wrong figure in 
the calculation. 

“ Of those contrivances by which the composition is to bo 
effected, I have made many experiments and several models ; the 
results of these leave me no reason to doubt of success, which is 
still further confirmed by a working model that is just finished.” 

A method of determining tile existence of error, should it by 
possibility arise in any page that the engine has composed, is 
also mentioned ; with a few of the variety of tables which could 
be calculated by that actually constructed. “ The tables of 
powers and products published at the expense of the Board ol’ 
Longitude, and calculated by Ui\ Hutton, were solely executed 
by the method of differences ; and other tables of the roots of 
numbers have been calculated by the same gentlemen on similar 
principles.” 

In order to show the mental labour that may be saved by ihe 
employment of his machine, Mr. Babbage describes the course 
which was pursued, in the formation of the tables computed 
under the direction of M‘. Prony by order of the French govern- 
ment, constituting olie of. the most stupendous monuments of 
arithmetical calculation which the world has yet produced, and 
occupying 17 large fidio volumes. This enormous mass of com- 
. ’putation, one table of which must contain about eight millions of 
figures, was executed by three sections of calculators.* 'The first 
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of them comprised five or six mathematicians of the highest 
merit, wlio iiivesitgated and determined on the formulae to be 
employed. The second consisted of seven or eight skilful calcu- 
lators, habituated both to analytical and arithmetical computa- 
tions ; these received the formulce IVom the first section, con- 
verted them into numbers, and furnished the proper dilferenccs 
to the third, which was constituted of from (iO to <S0 persons. 
The most laborious })art of the operations devolved upon the 
latter, few of whom w^ere acquainted witli more tlian the first 
rules of arithmetic ; they rendered the calculated results in two 
iftdepeiidcut sets, to the second section, for the purpose of veri- 
fication. 

Now it appears that if these or any other tables of similar 
(iXtent, were to be computed by the aid of Mr. llaidjage’s engine, 
tho number of calculators would be diininislied fioui DC to 12, 
or even less ; so that the tables could be produced at a much 
cheaper rate, and of superior accuracy. 

Another class of tables of the greatest importance is noticed, 
almost the whole of which are cajiable of being* calculated by 
the method of difibrcnces ; this inchidcs all astronomical tables 
for determining tlio positions of the sun or ])lauets. Mr. J5ab- 
bagi^ terminates his important conuuuuicatiou with the following 
judicious remarks : 

1 am aware that the statements conlalned in this letter may 
perhaps be viewed as something more than Utopian, and tliat 
tile ])hiloso|)liers of Luputa. may be called up to dispute my claini 
in originality. Should such be tlui case, I hope the resemblance 
Will b(^ Ibuud to adlu.TO to the nature of tlu‘ subject rather than 
to tlie maimer in which it has been treated. (JonsciciUs, from 
my own experiences, of the dilheulty of convincing those who 
are l)ut little skilled in mathematical knowledge, of tlie possibi- 
lity of mabiug a iiiachine vvliic h shall jicrforni calculations, I 
was naturally anxious, iii iatnxlucing it to the public, to appeal 
to the tt'stimoiiy of one so distinguished in the records ol llri- 
tisli science. <_)f the extent to which t\ui machineiy whose 
nature I have described may be carried, opiiilous will necessa- 
rily fhiciueitc, until t:xperiment shall have finally decided their 
relative value; but of that engine wdiich already exists 1 think I 
shall be supported, both by yourself and by several scientific 
friends who have examined it,* hi stating that it performs with 
raj)idity and precision all those calculations for which it was 
designed. 

Wliether I sliall construct a larger engine of this kind, and 
bring to perfection the others I have*describcd, will in a great 
measure depend oii the nature of the encouragement I may 
receive. 

Induced, by a conviction of the great utility of such engines, 
to withdraw for some time my attention from a subject on whii^i 
it has be^n engaged during several years, and which possesses* 

2 c 2 
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charms of a higher order, I have now arrived at a point where 
success is no longer doubtful. It must, however, be attained at 
a very considerable expense, which would not probably be 
replaced, by the works it might produce, for a long period of 
time, and which is an undertaking I should feel unwilling to 
commence, as altogether foreign to my habits and pursuits.’^ 


Article XIII. 

Proceedings of Philosophical Societies. 

(ii;oLo(i iCAL sociK rv. 

June 21. — ^Memorandum on a Substance contained in the 
Interior of certain Chalk Flints, by the Rev. J. J. Conybeare, 
MGS. 

The substance in question is a Avhite powder, giving on a rude 
analysis, carbonate of lime (slightly tinged by iron), 72 ; silex 
(in the state of a tine sand), 28 ; = 100. The nodule of Hint 
which contained it, presented no apparent trace of any aperture 
by wliich it could have entered. 

iMemorandum on the. Comparative Fiisil)ili<y of certain Rocks, 
and the Character of the Results, 1)V tlie Rev. J. J. Couybc'ine, 
MGS. 

These cx})critnents were \indertaken chiefly with a view of 
comparing the cliaract ers of tin; indurated lias slialc (found in 
contact vvitli the whin dyk(.*s) of the no]ih of Ireland with those 
of certain rocks to which it has been supposed to bear an ana.-' 
logy. Tlie results toiuUin tin.* opinion of the u riter) to establish 
tile identity of the Irishroelv with the shale of the lias h>rinalion, 
as occurring elsewliere, rather than with the true flinty slate or 
any other variety of basalt. Some expiu’imeu’ts of th(i same 
nature on other rocks and artificial mixtunts of mineral sub- 
staiices are subjoined. They scarcely admit of au abstract. 


Article XIV. 

s(’i nxTi no 1 \ 'r i: n ck, a x n Noric r:s o v sij n.i cots 
(’<j X X i:oTi:i) wrjui s(’ikx(: 1 ':. 

I. hllJccL (f Fixed Oils in dcstrnjjing the Swell of cssentitd Oils, 

Mr. Davies, druggist, of Chester, lately pointed out to a friend of 
the Editor, a fact which had accidentally occurred to him, and which 
had not seen noticed in chemical books. A mixture of equal parts 
of ciistor-oil and peppermint water gradually loses the tasto and smell 
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of peppermint, and in a day or two is entirely deprived of it. The 
same effect is produced on other distilled waters, and on miKtures of 
othc*r essential oils with water in the proportion of one drop to two 
ounce measures of water. When, however, olive oil is substituted for 
castor oil, a nice palate may distinguish a very slight flavour. 


II. Annli/ses of Magnesite. By M. Bcrthier.* 

This substance, commonly denominated lueerschainn^ forms with 
water a viscous and slightly plastic paste, resembling that of starch ; 
it is easily attacked by tlie strong acids, and it gelatinizes with them : 
it contains much waiter of combination, which it gives up entirely at a 
r?d heat, without clianging its form, or losing its consistence. It con- 
sists essentially of silicate of magnesia ; but this is almost always mixed 
with some clay or silicate of alumina. 

The anal 3 ^scs were eifected in the following manner: The quantity 
of water was estimated from the loss of weight by calcination; u por- 
tion uncalcined was treated witli nitric acid, mixed w ith a little muriatic 
acid, the solution evaporated to dr^mess, and treated w^itli acidulated 
water. 'The residue w as gc:latinous silica, mixed, ])erhaps, with quartz 
and clu}'^ not acted upon by the acids, 'Fhis, .after being calcijicd, w'^as 
bulled with liquid jiotivhh, which dissolved all the silica; and the undis- 
solved })ortion was examined hy the usual means. ^J1ie nitric solution 
w as deprived of its alumina aiul iron by hydrosidphuret of ])()tash, and 
cf Its inagnesia by potash ; tlie amount of the latter being estimated 
‘‘ par dilierence.'' 

iMa^ncsitc from 


Asia IMlnor. 


Caf)iinas. near 
Mailrid. 


( 'oulonnnicTS. 


Salinellc dej). 
ilii Giird, 


Saint-Oiu'ii 
:iu pied de 
JMontniartrc*. 


Silica 

(>;>0() 

{yr>t\s 

()*.’> 1‘0 • » • • 
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JM.agiU oia. . , 

0 

0*20S .... 

0*210 

()*]9S 

01.9 h 

Water 

O-Z 7 O 

O-L'OO .... 

(>200 

()-22() 

0*1 82 

jVluiuina. .. 

( >xide ofiron 

.... 

— S"' 

0*0 

OOIT 

0-170 

ISaiui ...... 

' • * • • 


— .... 

0*028 

— 


1000 

0-tiS8 

0*991 

•1000 

0-990 


It is (wident, says AT. Bcrtbii'r, tliat the^e five variidies belong to 
the same species, and that this species is essenlialiy composial of silica, 
magnesia, and water; but it is very difiicult to obtain a certaia know- 
Italge ot‘ the relative proportions of these ])rinclples, because there are 
no means of ascertaining the quantity of silica which is found in combi- 
nation wdth tlic alumina. 

He concludes, however, after some tlieoretical reasoning, that the 
following Ibrnuila re[)resents tilt? composition i)f magnesite. G AI 
Aq' + M Aq’. — (Aimulcs des Alines, vii. hlG.) 

III. Analyses of Native Carbonate of Magnesia. By the Same. 

Carbonate of magnesia is found, either in combination or in mixture, 


* The subjects of this notice, in conjunction with those of the following one, conjji- 
tute the fourth section of a paper by Brongniiirt on the jnagnesite of the basin oti 
Paris, c^c.; «in abstract of the preceding scciiona will appear in our next. 
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in a great number of limestones; but it also exists in other associations. 
At Baldissero and at Castclla-Monte, it is mixed with silicate of mag- 
nesia and with quartz ; and in the Iile of Elba, it is mixed with {jure 
silica, which is in a particular state. Four varieties of this carbonate 
were subjected to an analytical process similar to that described in the 
foregoing article ; the results were as follows ; 


Baldissero. 

Castella-Monte. 

Blba, No. 1 
(Campo). 

Elba, No. 

Magnesia 

0-440 .. 

0-2.55 ... 

. . 0-350 . . 

0-230 

Carbonic acid . . , 

0-4.18 .. 

0-105 ... 

.. 0-374 .. 

0 360 

Silica 

0-094. .. 

0-435 . . . 

.. 0-266 .. 

0-203 

Water 

0 048 . . 

0-120 . . . 

.. 0-010 .. 

0 045 

Lime ^ 


, - , 



.... 0-110 

Quartz - - 


.... 0-085 . . . 




1-000 

1-000 

1-000 

0 981 

Or 

Carbonate of mag. 

0-810 .. 

.... 0-203 ... 

... 0-721. .. 

0-4S0 

Carbonate of lime. 

— 



, 

0-250 

Silica 

0-094 *.* 

0-1.35 . 

. . . 0*2()() . . 

.... 0 206 

Magnesia 

0 050 .. 

.... 0-157 ... 

. . . — . . 

.... — 


The quantity of water was obtained by distilling it from the mineral 
in a retort into a small glass tube ; that of carbonic acid by calcination, 
the iveight of the water being sulitracted from the loss. 

In the mineral of Baldissero, the magnesia which is not cornliined 
with carbonic acid, bears the same proportion to the silica as it does in 
magnesite. In that of Castella-Monte, tlie proportioh of the latter is 
much greater.; and in those of Elba, the magnesia is entirely saturated, 
leaving the silica free: this silica, however,' like that in the calcareous 
deposits of certain mineral waters, is as readily soluble in alkaline solu- 
tions as if it had been obtained in the decomposition of a silicate by an 
acid. 

When the carbonate of Canipo is treated with a strong acid in a boil- 
ing state, the magnesia is gradually dissolved with eifervesceuce ; l)iit 
the fragment neither changes its form, nor wholly loses its coliesion ; 
when the solution is poured off, it is found to be semi-transparent like 
hydrophane, but by desiccation it becomes opaque, and of a very beau- 
tiful white. It dissolves without residue in boiling liquid potash, and 
the solution gelatinizes with acids. 

‘‘ It results from these experiments, that it is not always possible to 
isolate by means of alkaline solutions, native imcombiued silica, from 
the silica which we separate from a combination by an acid,’' — (Ibid, 
p. 315.) 

IV, On the Grech Fire of ihe Middle Ages. By Dr. Mac Cullocli. 

In No. xxvii. of the Journal of the Iloyal Institution, is an interesting 
memoir by Dr. Maccullocb, re^>pecting the history and nature of this 
celebrated subject of inquiry and discussion. The following is a con- 
densed view of the investigation. 

, The subject of the Greek fire, sufficiently obscure in itself, appears 
to have been rendered much more so, by collateral causes, and princi- 
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pally by that love of the marvellous in which mankind love to indulge. 
The historians who have related its effects, and of whom some have even 
])ret 0 nded to describe its composition, have involved the subject in per- 
plexities very difficult to disentangle; while succeeding antiquaries 
and historians, their analysts, have had little better success. 

Dr. Mac Culloch apprehends that different inventions, and different 
kinds of Greek fire, have been described by the same name; that the 
main source of the confusion can be traced to this cause ; and that 
there is an intimate connexion between the history of the Greek fire, 
and that of gunpowder. 

The common opinion is, that the Greek fire was invented during the 
rctgn of Constantine Pogonatiis, in the year 6()8, by Callinicus, an archi- 
tect of Heliopolis ; it was confined, according to Gibbon, for 4(X) 
years to the eastern Homans ; he adds, that at the end of the eleventh 
century, the Pisans sufiered from it without knowing its composition, 
and.concludes with saying, that it was at length disco vert'd or stolen 
by the Mahometans; and that in the holy wars of Syria and Kgy|)t, 
they retorted an invention, contrived against themselves, on the heads 
of the Christians. 

Ur. Mac Culloch observes, respecting this statement, that the 
communication between He liopolis and the eastern nations, renders it, 
in the first place, suspicious, tliut the Greek architect borrowed the iu- 
vention from the orientals, lliat they possessed it at least before tlie 
Gia^eks, whether they coimnunieated it or not, appears to me us capa- 
ble proof as can be expected under similar circumstances. When 
(iil)bon says, that the Mahometans l)orrowed the invention from the 
Cliristians during the wars of llie crusades, he forgets that the Ara- 
bians learned their chemistry from the Egyptians, by whotii that art 
was practised 300 years at least before tlie time of Mahomet. 
'That they also borrowed from u still more distant oriental source, 
aj)pears equally certain.*’ 

Naphtha is said to have been one of the chief ingredients in this 
eonipobition; and that substance is well known to be very common in 
many parts of the ancient Persian kingdom and in India. Now it is 
much more probable, that a burning compound in wl\ich naj)htha was an 
ingredient, should have been invented where that substance abounded,^ 
than where it W'as unknown; and if it can be proved that the use ot 
inflammable compositions was known to the eastern nations before the 
time of Callinicus, his claim to this invention fills to the ground. It 
might, however, have s])read among the later Arabians from the 
(ireeks; it became common, and probably from this very source, in 
the wars of the crusades ; bui it is also possible that this, or one of 
the different inventions known by the same name, might have been 
discovered by the Arabians themselves, who were then much addicted 
to chemical pursuits.’’ 

One at least of the (ireek fires of the crusades was a composition 
into which nitre entered, and, therefore, depending on the same princi- 
ple as gunpowder; and thus the two invtintions are connected. Ihe 
art of making fire-works appears to bp the original invention, and to 
have been the true parent of gunpowder, ancient as well as modern. 
There seems abundant reason to suppose that the cradle of pyrotechny 
was in the cast ; in Cliiiia, the use of fireworks for amusement 
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jieen kooivn from a period beyond all record ; and in Indlai the use of 
rockets for military purposes is of an antiquity equally obscure. 

After some observations on the close analogy which all pyrotechnical 
compositions bear to gunpowder, Dr. Mac CuHoch attempts to trace 
backwards to the oldest records extant, respecting any preparations of 
this nature ; and these lead us to India, as before observed. 

In Grey’s Gunnery, printed in London in 1731, is a passage deduced 
by Philostratus from tliehfe of Apollonius Tyan*x'us; in this it is said, 
that Alexander the Great never entered the countiy of the truly 
wLse men who dwell between the Ilyphasis and the Ganges,” ‘‘ de- 
terred, not by fear of the inhabitants, but as I suppose, by religious 
considerations/’ ‘‘ for these holy men, beloved by the gods, overthrew 
their enemies with tempests, and thunderbolts shot from their walls.” 
The Egyptian Hercules and Bacchus arc likewise said to liavc been 
repulsed from the cities of these people, who were the Oxydraca^, by 
lightning and thunderbolts hurled on them from above. Gunpowder 
is mentioned in the code of Hindoo laws, which is supposed to reach 
back to the lime of Moses ; and these testimonies are confirmed by a 
passage in Quintus Curtins, mentioning a compound possessed of 
similar qualities. Dr. Mac Culloch thinks, however, that the story of 
the Oxydracae alludes to sohuj kind of rocket. 

If thus far is riglit, the claims of the early orientals to the Greek 
fire is established. The Greeks might have received it from the Ara- 
bians, or from a more direct source ; but it seems likely tliat Western 
Europe, at least, is indebted to this people for its knowledge of pyro- 
techny.” It is then show n that this art is of more ancient date among 
us than is commonly imagined ; and having, as above, traced generally 
the origin of pyroteehny from the east, Dr. M. jirocceds to sec if 
some of the particular inflammable compounds, known by the name of 
the Greek fire, cannot be traced thither also. It is reported by the 
author of the Esprit dcs Eroissadcs^ to Iiave been know n in China in the 
year 917, and as the Chinese liave never been kiiowxi to borrow arts 
from the Europeans, and were acquainted with the properly explosive 
compounds, it is most likely that it was •known to tlieni long hetore. 
It is said to have been known in C’hina by the name of the oil of the 
cruel fire. Thu.s tlie oily or resinous (jieek fire seems to claim an 
oriental origin as well as the explosive and combustible nitrous com- 
pounds. 

The Byzantine writers are our earliest European authorities for the 
names, composition, and eflbcts, of the Greek fire. The (ireeks called 
it the liquid, or maritime fire, probabl}' from its application in naval 
engagements; “ Brocopius, in his Instory of the Goths, uses the same 
term as the Chinese, calling it an oil, Media’s oil, as if it liad been 
some infernal composition of that noted sorceress. But the historian 
seems to have borrowed this term from Pliny, who calls naphtha 
$?iUicv a sort of proof, by the way, that naphtha entered its com- 
position.” * Cinnamus also calls it Jfvp ; and all these names 

t 

* There is a little confusion in tliis passage of Dr. ]\Iac Cullocli’s valuable memoir, 
which appears to have arisen in part frohi a somewhat obscure note in (lihhon’s History, 
quarto editinn, vol. v. p. 4()e. Proco))ius, in his account of the celebrated siege of 
Petra, describes the use of what must have been a variety of the iircek fire, and says 
til* it consisted of sulphur, and of bitumeo which the ftlcdes called naphtha, and the 
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bespeak some resinons or oily inflammable compound, such as might 
be used without the help of nitre. But from the name given to it by 
Leo,» we must conclude that he is speaking of some explosive substance, 
into which nitre entered as an ingredient. 

All the descriptions of the composition of the Greek fire seem to 
reft r to resinous and oily substances ; by some writers, it is said to 
have been unctuous and viscid ; while others again describe it as a solid 
substance. Quintus Curtins considers it as made of turpentine. 
Anna Comnena says, that it was composed of sulphur, bitumen, and 
naphtha. In another place siie says, that it was a mixture of pitcli and 
otlicr similar resins, and that it was thrown from balistic, and attached 
to^arrows.’^ 

From the various modes in which it is said to have been used, it 
appears that at least tw o kinds of military fireworks are described under 
a common name; one of these may huve been a merely inflammable 
rcsiwous composition, wdiile it is likely that tlie other was a nitrous 
compound ])rojected from balistic in some kind of carcasses. Itoiu an 
account in a French Chronicle of‘ 1190 , it wmuld appear that it wais a 
litpiid, inclosed in vessels of some kind, ‘‘ phioles/' “ This was then 
that li(}uid fire that is said to have been used by liand at sea, or in 
close action, and which is also said to have been thrown by means of 
military engines in sieges. It is evident that this is not Anna Comne- 
na’s fire, for it could not w^ell be throw n from balista', or attached to 
ai rt)ws ; unless w e imagine that it was always used witli tow as before 
mentioned, being dipped in it, and wrapped round arrows.] 

llors aj)pears rather to have been a solid composition. It disagrees 
still more with that of Leo and Joinville.’’ 

It being impossible to reconcile this description to any imaginable 
composition or eflects, Dr. Mac Culloch give s up the point as unintelli- 
gihle ; and observes, “ \^'e cannot suppose the ]i(|uid in tlie ‘ pliioJes’ 
to liave contaiiK (I nitre, because that salt w ill not mix with any liquid 
of tills nature in such a manner as to aid its coaibustion.’' 

“ 'riie descriptions w-Iiich represent the Greek lire as unctuous and 
viscid, and as adhering to the objects whieli it reaclu d, may be, per- 
Imps, reconciled to tlie former, since a viscid ssubstance, as well as a 
liquid one, might have been kept in ‘ phioles.’ "I'liej^ might easily 
have been all formed of the same resinous ingredients in various pro- 
portions.” 

Tlic opinion of the Greek fire being inextinguishable by water 
could not justly have been entertained of any compositions of tliis 
nature, not evcni of Anna Comnena’s sulphureous compound. No 
burning substance could have resisted an aj>plication of this nature, 
provided it w ere employed in sufficient quantity, unless under the pro- 
tection of a carcass or tube of some kind, in wdiicli case it must also 
have contained nitre.” 

“ That sand sliould have extinguished some of these fires, as related 
by the Jdorentine monk who describes the siege of Acre, we can under- 

Greeks, Mr,hiag^ or the oil of JNIedea. It is Pliny alone who ostensibly refers to 

the sorceress, and he docs not allude to the (Jreek lire; and of course docs not {<ive 
naphtha a Greek name. As we know that the 3Iedcs used in war arrows smeared with 
naphtha, and inllamed, it seems probable that the appellation cited by Procopius, n(>J|i 
withstanding its orthography, refers merely to the country, and not to the enchantress.j— < 
(Procop, deIV;ll. Gothic. 1. iv, c. J 1, Plin. Hist. Is’ at. ii. 109.) 
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stand ; but that it should have been put out by vinegar and urine^ and 
not by water, as he also affirms, is impossible, as these were not likely 
to have been procured in sufficient quantity, surely not in such ab^nd'* 
ance as water, and on no other principle could the one have acted bet-, 
ter than the other,” 

I do not sec,'’ continues Dr. M. that any further light can be 
thrown on these varieties of the Greek fire. The accounts seem to be 
confused and unintelligible, as far as they are so, partly by the igno- 
rance, and partly by the exaggeration, of the reporters. Abstracting 
these, it is probable that they wore truly enough, as has been said, resi- 
nous inflammable compounds, solid, tenacious, or liquid, without nitre, 
and exactly similar to the fires of our ancient fire ships, before cbemfs- 
try had taught us to proceed on better principles.” 

Joinville^s description will be found much more intelligible, and 
will, 1 think, fully prove the supposition that there were different 
things known by one name, and that the Greek fire used against Louis 
at Acre was neither tlie Chinese oil, nor any viscid substance, nor even 
the composition described by our celebrated female historian/^ 

According to Joinville, the Greek fire was thrown from the walls of 
Acre by a machine, called a petrary, three times, and from a cross- 
bow four times, in the course of the night. It is described as coming 
forward “ as large as a barrel of verjuice, with a tail issuing from it as 
big as a great sword ; making a noise in its passage like thunder, and 
seeming like a dragon flying through the air ; while, from the great 
quantity of fire which it threw out, it gave such a light that one might 
see in the camp as if it had been day.” 

After an examinalioii of this account, Dr. Mac Culloch concludes, 
that this was a firework of the rocket kind, “ without a bore, and 
therefore incapable of flying by its own recoil ; in short, a huge 
squib. Such a firework as this would produce all the appearances 
described ; the long tail of fire, the noise, and the light ; and it would 
require a projectile force, which might have been given both by me- 
chanical and chemical artillery, b}^ the balista, and by the petrary or 
mortar. 

“ If I am thus right,” he continues, in supposing the Circek fire 
of Joinville to have been a rocket of this imperfect kind, it is easy to 
explain the resistance which it offered to any attempts to cxtinguisli 
it. Water has no effect, because the blast from the surface prevents 
it from entering ; for the vinegar and urine, ihe good monk must be 
held responsible. It is pretty clear that his account of this property 
in the Greek fire has been derived from these very fireworks, and has, 
by the usual mistake, been assigned to the whole race,*^ 

As no further light can be tlirown on this subject from the an- 
cient authors, it is unnecessary to prolong this inquiry. The subject 
seems to be cleared, at least, of much of its mystery ; and that this 
myster}'^ has in great measure arisen from mistakes and exaggerations, 
must be very apparent. We may remain at our case on this head, 
and be satisfied that we have lost nothing by our imaginary loss of 
the Greek fire. We may still safely boast, that in whatever arts either 
the Greeks or Arabs may have excelled us, in that of destroying 
each other we could have taught them much, and could liavc learned 
^ f):othing from them. Divested of the mist which wonder and igno- 
' ranee have drawn round it, the boasted Greek fire seems tq have been 
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a contemptible weapon enough. Had the rhyming monk or St. 
I.ouis been at the sieges of Copenhagen or Algiers, it would be diffi- 
cult td conjecture where they would have found words to express what 
must liave been, to their fires, like the thunders and lightnings of 
heaven to those of the theatre.** 

V. Royal Insiitulion of CoritxvalL 

The Report of the Council to the Fourth Annual Meeting of this 
Institution, the establishment of wliich, before it received the honour 
of Royal patronage, is noticed in the old series of the AnnaL^^ 
vol. xii. p. presents some gratifying indications of the progress 

of Science and literature in the county of Cornwall, the mineral 
structure and riches of which otfer so many subjects for philosophical 
investigation. 

The Institution possesses a select library, a zoological collection, 
many objects of antiqumdan research, an elegant apparatus for expe- 
riments, and an increasing collection of minerals. The Council enter- 
tain hojics that the time is not far distant when an exhibition of 
paintings will also be estal)lished ; they observe, that natives who 
luive made no small proficiency in the art of painting are to be found 
in towns, in the village, in the hamlet; and that the cherishing beam 
of the public eye is only wanted to bring thorn into notice. 

A seal has been made for the Society ; and the first diploma under 
it» constitutes Sir Humphry Davy an honorary member, to which 
distinction he was elected by a special general meeting convened 
l‘or tin; purpose ; the Society liojiing, that by sliowing their regard for 
distinguished characters in science, literature, and the arts, tliey are 
using their endeavours to strengtlien those ties by wliicli all liberal 
]mrsiuts are connected. 

Vf. Alkohomc.irical A ppVu'iiiion of the Thermometer, 

M. I‘\ Groening, of Copenhagen, has discovered that the thermo- 
liKter may be successfully useil in distillation, as an alkohometer. 
He observed, while comparing the temperature of the interior of the 
rectifier witli that of the waiter about it, in a distilling ajiparalus in- 
vented by himself, that the thermometer ulwaiys rose to a certain 
point, for examjdc Reaumur, or 179® I'ahrenheit, before the first 
drop of the distilled licjuor appeared ; and, likiwvii^e, that it remained 
at that point till about half the Iluid in tlie retort was evapoi ated, but 
then, by degrees, at first slowly, afterwards more rapidly, ro5,e to SO® 
Reaumur, or Fahr. 

Ry trials with the alkohometer, he found that as long as the ther- 
mometer remained at a certain point, the liquor which came over was 
of an uniform strength, hut w hen it rose the liquor grew weaker and 
weaker, till at last mere water came over, namely, when the instru- 
ment hud attained the height of SO® Reaumur. 

The results of M. Groeulng’s experiments, which vrere performed 
many times, and whicli of course depend (xi tlie difierent temperatures 
of tlie vapours of alcohol and water, were as follow^s : 

1 . A person may, by the state of tfie thermometer, immediately 
ascertain the strength of the liquor in the vessel. 

2^ There is no necessity of using the alkohometer in distillation, 
tlie thermometer indicates the strength of the liquor with equal accu- 
racy. • _ 
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S. Without drawing off any spirit, what quantity there is of any 
particular strength may be immediately known. 

4- Every possible fraud, during the operation, may be prevented, 
as the apparatus can either be locked up or brought into an adjoining 
apartment, for the person who attends the work does not require the 
thermometer to direct him. — (Edin. Phil. Journ. vii. p. 214*.) 

VH. Tabular Spar^ Colophonite^ and Pyroxene, 

Mr. H, Seybert, of Philadelphia, has analyzed the above minerals 
from the vicinity of Willsborough, Eukc Champlain, He found the 


tabular spar to contain 

Silica 51-00 

Lime 4000 

Alumina and oxide of iron 1 

Water 1 -OO 

Magnesia and loss 0*07 


100 00 

This statement agrees very nearly with M. BonsdorlPs analysis of the 
same mineral from Ihn-gas {A?uiah\ Oct. 1820). Mr. Bonsdorff 


obtained 

Silica 52-5cS 

Lime 44-15 

Magnesia 0*68 

Protoxide of iron 1 - 1 8 

Volatile matter 04)0 

A trace of alumina and loss 0-17 


100-00 

Mr. Seybert observes tiuit this mineral is a bisilicate of lime, which, 
adopting Dr. Thomson’s numbers fur silica and lime, appears to be the 
case. If it consisted precisely of two atoms of silica and one of lime, 
the proportions would be 51 silica, and .44*62 lime, which agree still 
more nearly with M. Bonsdorff’s analysis. 

Mr. Seybert observes, that “ it is an interesting fact, that this mine- 
ral, whether found in Hungary, Sw-eden, or in the United States, is 
constantly associated with substances of corresponding characters ; that 
of Dognarka is united with brown crystallized garnets and blue calca- 
reous spar; that ofPargas, with black spliene, an amorphous mineral, 
of a rcddi.sh colour, resembling idocrase or garnet, and small grains of 
a green substance, resembling actynolite (probably pyroxene) ; that of 
the United States, with colophonite and pyroxene. 


The colophonite yielded 

Silica 88-00 

Lime 29-00 

Protoxide of iron 25*20 

Alumina • G'OO 

Water 0*33 


98-53 

1-47 

100*00 • 


Loss- 
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The pyroxene yieldcfl 


Silica....... 50-33 

Protoxide of iron 20-40 

I>ime 19-33 

Magnesia (j-83 

Alumina 

W atur 0-6G 


99*08 

A trace of oxide of manganese and 

loss 0*92 


100*00 

(Sillinmif s Journal.) 

VIII. Death of Dr. Marcef. 

We lament to state tlie tlcinise of Dr. jVIarcct, that took place on 
Saturday, Oct. 19. llis chemical researches were chiefly detailed in 
tlie Transactions of the Uoyal Society, of whicli lie was an active 
lueinlna*. Ilis princijial work is a treatisi' on Caiculi, a hook of esta- 
blished rc'putatioii, and displaying the minute accuracy with wliicli all 
that he performed is re})lete. lie was in the 5'Jd year of his age, and 
was about to return to (leneva, bis native country. 

IX. Death of Mr. James Sox\:rrfn/. 

It is AVJtli great regret also that we luive to announce tlie death of 
this gentleman which occurred on Oct. 2.>, after a long and severe 
illness Mr. Sowerby was a I'ellow of’ the Linn.-ean Society of Lon- 
doii, ‘Member of tlie Oeological Societ. 3 ^ Honorary Member of the 
Physical Society of (iottingeii, cScc. &c. I lis ])ati('nt and indefatigable 
labours in several branches of natural history are well known to the 
scientific world ; and he contributed in various ways to the advance- 
ment of natural knowledge. 


Articlk XV. 

NEW SCIlvXTlFiC POOKS 

i*n r.PAiMVo roll ri-Bi.ic.VTioN. 

The Life and Remains of the late Dr. Edward Daniel Clarke, Pro- 
fessor of iMineralogy in the University of (aimbridge. 

A Quarto Volume, with Engraving.s, will shortly appear, giving an 
Account of Don Antonio del Rio’s Diseovck'y of an ancient Chty in the 
Kingdom of Cuatimala, North America. 

.nT.-,T ri'iu.isiiro. 

A Ti-catisc on the I'oot-rot in Sheep, including Remarks on the 
exciting Cause, Method of Cure, and Means of preventing thuT 
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destructive Malady ; being the Subject of three Lectures delivered in 
the Theatre of the Dublin Royal Society. By Thomas Peall, Es([. 
Veterinary Professor to that Society. < 

A Practical Treatise on Diseases of the Heart. By Henry Reader, 
MD. Physician to the South London Dispensary, SiC. 

M. C. Pfeiffer, of Cassel, has lately produced a beautiful Work on 
the Land and Fresh-water Mollusca of Germany. 4to. With Eight 
Plates. The work is in German, but the specific characters are given 
in Latin. 

A Treatise on the Utility of Sangui-suctiou, or Leech-bleeding. By 
Rees Price, MD, 12mo. Ss. 6cL 

Researches respecting the Medical Powers of Chlorine, particuKirly 
in Diseases of the Liver ; with an Account of a new Method of apply- 
ing this Agent, by which its Influence on the System can be secured. 
By William Wallace, MD. MRIA. MRCS. Ireland, 8vo. 6^. 


' Article XVL 

NEW PATENTS. 

Sir A. Perrier, City of Cork, Knt. ; for improvements in the appa- 
ratus for distilling, boiling, and concentrating, by evaporation, various 
sorts of liquids. — July 27* 

R. IL Roxby, Arbour-street, Stepney, Gent, for certain improve- 
ments on the quadrant. — July 81. 

W, Cleland, Glasgow, Gent, lor an improved apparatus for evapo- 
rating liquids. — Aug. 17. 

D. Mushet, Coleford, Gloucestershire, iron-maker, for an improve- 
ment or improvements in the making or manufacturing of iron from 
certain slags or cinders produced in the working or making of that 
metal. — Aug. 20, 

W. Mitchell, Glasgow, silversmith, for a process, whereby gold and 
silver plate, and other plate formed of ductile metals, may be manufac- 
tured in a more perfect and expeditious manner, than by any process 
which has hitherto been employed. — Aug. ‘24. 

T. Sowerby, Bishopwcarmoutli, Durluun, merchant, fora chain upon 
a new and improved principle, suitable for ships’ cables, and other pur- 
poses. — Aug. 29. 

R. Vazie, Cluisewatcr, Mine Kenwyn, Cornwall, civil engineer, for 
an improvement in the compounding of different species of metals. — 
Sept. 8. 

11. Burgess, Miles’s-lane, Cannon-street, London, merchant, for 
improvements on wheel-carriages. — Sept. 3. 
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Article XVII. 

METEOROLOGICAL TABLE. 


lUiioMETEH. THEftMoMETUi. DanicU’s hyg. 

1822. Wind. Max. j IMin. Max. Min. Kvap. llain. at noon. 


£)th^on. 


Sept. J N 

W 30- 19,30- 18 

71 

40 

— 

2S 

W 30-18!30-02 

71 

41 

— , _ 

3N 

W 30*14!29-.90 

73 

50 

86 

4.N 

W 29-9Si29'‘)7 

71 

58 

— 

5S 

\V 29 97 29-93 

73 , 

60 

80 ' — 

6 S 

W 3013;29'93 

72 

47 , 

— 

7N 

fiS 

W 30- 1412.9-97 

(is 

48 1 

— 

\V 30-()4.;29-97 

Of) i 

48 

— — 

c) W 3()-22j30*0.1| 

()'()■ 1 

45 

— 

lulN 

\V 30-2.5 2.‘)*<)8! 

('■<> 

4 '2 

— 

11 s 

W 130- 13 29-80! 

73 ^ 

46 

81 — 

I^IN 

W'3()-()9 30-07 j 


50 , 

— 

13 N 

li 30-2<;|30-0i)| 

oM : 

:j3 i 

— . 

M 

E ! )0-2<);.‘50 l7| 

07 

40 1 

r 

13 

E '30-l7i30-l.5j 

()2 

48 ; 

— 05 

l6N 

E 30-1.5j30-l .l, 

70 1 

48 j 

— 

17N 

VV 30-l5 30-0,9| 

77 1 

46 

— 

IS N 

E 30-21 . 30 -()<) 

70 I 

49 

— 

1.9 

20 S 

E .30-21 30-Osi 

(>()■ 

47 i 

— 

E 30-08 29'9si 

0'8 

47 , 

91 

21 n: 

E 2.9-99 29'9-'’>i 

()V) 

49 ! 

“ I 

oo 

E 2.9-99,2.9-9 l-'i 


5 ‘2 i 

— 27' 

23iN 

E 29 94:29- '9'i 

44* 

53 ! 

— 29, 

2-pN 

E 29--1-9|29--1 

()(> 

50 

— 85 

2.5 

N 29-Si;29-l7^ 

*'>!) 

40 


2() 

N 30-22!2.9-Slj 

0';3 

48 

— 

27 

N 30-3r;30-22l 

58 

43 

— — — 

28 N 

E 30-31 30-1 Ij 

58 

47 

■ — 

29 N 

E30-11 2.9-9« 

(i2 

:39 

— 

30 N 

E 29‘9« 29-8j 

jO-3i!29-4.5, 

6*8 

77 

86 

33 

70, 

3-08 i 1-4(1 


The observations in each line of the tabic apply to a period of twenty-four hours^ 
beginning at 9 A. M. on the day indicated in the first column. A dash dcnowcs Ui^ 
the result is included in the next following observation. 
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REMARKS. 

Ninth Mou1h *^^\ — 7. Fine. 8. Cloudy: windy. 0, 10. Fine. 11. Cloudy: 
a little rain in the evening'. 12. Fine. 13. Cloudy and Hnc. 14. Cloudy. 
15. Cloudy: windy. 16. Overcast. 17 — ^21. Fine. 22. Cloudy: windy: .swal- 
lows begin to congregate. 23. ( ’loudy : rainy. 24. Kainy. 25, Fine. 26, C^udy : 
fine. 27. Bleak. 28—30. Fine. 

RESnj/rs. 

winds ; N, 3 ; NE. 0 ; E, 4 ; SE. 1 ; SW% ; \S\ ! ; NW, 7. 
Barometer: [Mean hciglit 

For the month ,30-0,35 inches. 

For the lunar jicrioil, ending the 8th 20’900 

For 1.1 days, ending the 2d (muon south) 29’9 .j7 

f'or 1,3 days, emling the loth (nuion north) . ........ .30*()74 

For 13 days, ending the 2Sth (moon south) 29-987 

Thennomeicr: JMean height 

For the month 56*050<> 

For the lunar period • . , . 62*206 

For 31 days, the sun in Virgo .58*064 

BvaporatuMi 3 OS in. 

Bain i-lO 

Lchoraiory^ Stratfeyrd^ Tenth Month ^ 22, 1822. 


R. HOWARB, 



AN NALS 


OF 

PHILOSOPHY. 

DECEMBER, 


ArTU l-E I. 

Sketch of' the Geolocf!/ of Snoirfloii, find the surrounding Country . 
By W. Phillips, HL8. MGS.; und S. Woods, MGS. 

iCoitcIudcfJ from p. 335.) 

From ihc elevated ground near Cupel Curig, we could per- 
ceive in the distaiieo a more favourable atmosphere, at the time 
when rain and mist prevailed on Snowdon, and the neighbouring- 
mounfaius. We determined, therefore, to proceed bv Llamvrst 
to Conway, Bangor, and Carnarvon, and ff> return, if possible, 
over Snowdon. 

Between Cupel Ciuig and Conway, we did not perceive any 
rock with which we Mere not already acquainted, the slates and 
lower rock of Moed Shabod prevailing every where, with the 
.same direction of the slaty cleavage. Wo were particularly 
anxious to ascend a hill marked j in Mr. Greenough’s map, and 
which, as well as the whole range of which it forms a part, is 
there represented as being crowned by transition limestone. 
Our anxiety was increased by having been informed by' Mr. 
Hawson that limestone certainly is not to be found on any part 
of that range. We ascended the hill on the eastern side of the 
valley beyond Bettws, and on traversing the whole of it, we 
could perceive no other rock, nor even,;iny other variety, than 
such as we have already noticed. As this mountain may be 
said to be insulated, and, therefore,* not forming a part of a 
ran*re (for it do(*s not. exceed about a mile and a half in length), 
we suspected the liill marked j in Mr. Gieenoi^h’s map is part, 
of a range still further east, apparently of a different character,' 
New Set'irs, vor.. iv. 2 i> 
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being covered the whole of its considerable extent, as far as we 
could perceive it beyond Llanwrst, with herbage to the very 
summit ; and as we could not detect either from the top of the 
hill we had ascended, or during our walk of three or four miles 
to Llanwrst, any lime kiln, or even any rock or important open- 
ing, on the sides of the range, we were still doubtful whether 
limestone formed any part of it. In answ^er to our inquiries, the 
landlord of the inn at Llanwrst, an inlelligeut man, who had kept 
it during 13 years, assured us that no limestone is found nearer 
to that town than 16 miles; namely, Abergclau on the 

coast; thus confirming the report of Mr. Dawson, that no lirne 
stone is found on the range in question. 

We have stated that on the hill we ascended, we found 
no variety of rock, or slate, which has not been previously 
described, and that the run of the cleavage is Nli and !SVV ; the 
dip is about 54^ to the NW ; and we had, as we conceived, suf- 
ficient evidence to prove that here the slates w ere iiilevstratilied 
in masses of considerable thickness, w ith rockli perfectly resem- 
bling those of the base of Moel Shal^od ; the latter forniiug 
ridges on fhe sides of the mountain, with alternate depressions 
ill the spaces occupied by the slates, w hich, generally -speaking, 
apoear to be the most lial)le to decomposition ; and from luiving 
a "letter opportunity of observing on the side of this mountain 
the nature of the alluvium so ])revalent in many places we had 
visited, and which lias been turned over in many instances on 
the side of the high road to the depth of at least 20 feet, and 
is of a red colour, we were persuaded that this alluvium is 
derived from the decomposition of the slates and other rocks 
every where prevalent. 

While oil this mountain, we were particularly struck by an 
appearance of stratification on the sid('s of another above Bet- 
tws, composed of the same rocks. This Resemblance to strati- 
fication, for it is only resemblance, is in a direction notfjuite at 
right angles to the plane of the cleavag(\ iu which there are 
natural fissures that in the distance seem to be perfectly parallel 
to each other, giving to the whole mass the aspect of regular 
layers or beds of the same rock. We did not view this mountain 
sufficiently near to discern the irregularity which we cannot 
doubt would be visible on the spot, because it lias precisely in 
the distance the same character as is apparent on the iiortherR 
side of Moel Shabod above the lakes of Capel (/urig, and on the 
side above Pont y Cyffiii ; the latter wc examined closely, ami 
were satisfied that this resemblance to wstratification is in fact 
only a tendency to ('leavage, greatly resembling that which iu 
the slates with which they are inteistratified, often divides them 
into the rhombic form, ljut the lines of separation are not either 
even, or parallel with each, nor arc they always continuous, 
but often stopped, and are again renewed above or below. 

In our way from Llanwrst to Conway, w e ascendcnl about HOf) 
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feet from the road to view one of the finest waterfalls of North 
Wales, Rhiadr Mawr, which is about six miles on the south of 
the latter place. It descends from the mountain region through 
a narrow chasm where the rocks are laid bare. The same rocks 
and slates were visible here also, the prevalent rock being that 
which has the most homogeneous and compact aspect, and 
which likewise is the prevailing rock of Moel Shabod. In some 
instances, it contained harder masses imbedded in it of the same 
composition as the rock itself, which here also contains calca- 
reous spar and opaque felspar (?). Slates predominate just above 
tbp paper mill, situated al)oiii 100 fi^et above the road. From 
this place to Conway, the slates continue ; tliey are oiieii in a 
very decayed state, and the road, where it is repaired witli them, 
is in many places as black as if the shal(j of a coal-field had 
beejji employed. The direction of the cleavage is as before 
noticed. 

A letter from the Rev. W. D. Conybeare having mentioned 
the existence of a felspathic rock in the liill above Conway, 
with a request that it might be attentively examined, we became 
desirous of giving our best attention to its discovery, and were 
prepared to expect in the nature of llio rocks we were about to 
observe, a great diflerence to those we had so lately l)cen attend- 
ing to. 

This hill rises gradually at a little distance on the west of 
Conway, extending about three miles towards Bangor, its north- 
ern limit being the sea. We walked tlie greater part of the way 
along the summit ridge, descending to the high road, perhaps 
one-cjuarter of a mile before its torniination, which is too rough 
and abrupt t o admit of descent. Iii this walk, we did not per- 
ceive any well characterisi*d slates; the rocks, however, espe- 
cially at the termination of the hill near (Jouway, have a deci- 
dedly slaty sbructure, particularly apparent on the surface, with 
the plane of cleavage distinctly ranging \l and AV ; that is to 
say, nearly at right angles to that in which it had uniformly 
appeared heretofore ; the dip is towards the south at a liigh 
angle. 

It is often only by a very attentive comparison of a suite of 
rocks which in themselves are but varieties of the same compo- 
sition, that we can perceive the alliance of the two extremes, 
which not uncommonly arc so dissimilar as to appear perfectly 
distinct in their nature and composition. So is it with the rocks 
of the hill in question. 

The first rock whicli ])rcsented itself immediately on ascend- 
ing the hill, bears a general resevnblango to the prevailing rock 
of the base of Moel Shabod in texture and aspect; it is, how- 
ever, somewhat harder, and wxvuld a|q3car perfectly homogene- 
ous, but for the existence of a few minute specks of crystal- 
line quartz, and also of a substance of a dark-green colour, which 
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are assumed to be chlorite, and this continued with little varia- 
tion until we had advanced much higlier, when suddenly a 
sort of puddingstone appeared, of which the paste or basis 
was the same rock, and the included masses nearly in sphe- 
rical nodules of a substance sometimes resembling hornstone, 
but mostly weathering either into hollow or concentric balls, 
apparently of whitish hornstone. A solid uuweathered mass 
broken through the centre exhibits the appearance of its being 
formed of concentric coats, somewhat varying in colour from 
white to yellow ; this mass does not yield to the knife. This 
rock prevailed for a considerable distance E and W, and about 
12 to 20 feet in width, the fore mentioned rock ranging on each 
side of it. Suddenly it assumed a somewhat dift’erent appear- 
ance, as though it had become cellular, by the disintegration of 
the rock having left only the apparent hornstone, which^ there- 
fore, must have been disseminated through the mass. On this 
rock, we met witli a range of shallow quarries, from which the 
vesicular stone was raisc^d, as we have since heard, on tin', 
assumption that it might be em[>loyed for millstones in place of 
the French buhrstone • l>ut the schcino was reliiupushed on 
finding that the decomposition vvhicli had produced its cavities 
had not proceeded far into the mass, which l)e(:ame softer in 
descending. About one quarter of a mile from lluiso quanies, 
and at the edge oi‘ the clitf, there is a larger and vany singular 
mass projecting towards the sea, possessing all llie external 
appearance of the same rock. Just beyond this, the rock first 
observed appeared U) be traversed by veins, and to includ(^ 
specks and small masses of white <prailz, whit-h sometimes pr(»- 
vailed so greatly as to constitute a very hard rock ; but in many 
instances, the quart/ was left by tin? decomposition of the ro('.k 
in a vesicular state, the cavities being liiuicl with crystals of 
quartz, as well as all the crevices in the rock itself", lluj surface? 
of the hill being strewed ovi r for some distance with small masses 
or fragments of this description ; and, finally, at about the [)lac(^ 
at which we descended, quartz appeared to b(‘ so finely and 
universally disseminated tlirougliout the mass as to give an 
increased hardness to th(.‘ rock, and somewhat the aspect ol' 
compact felspar, occasionally ol hornstone, or of a fine-grained 
sandstone, and these we assume to lie th(‘ varieties alluded to l)y 
the Rev. W. D. Conybeure as the felsputhic rock of this hill. 

The fragments scaiteifal on the side of the remaining descent 
(about one-fourtli of a mile), denoted the continuance of tin* 
same rock to the termination ol‘the hill. On the side lovvard ; 
the high road, we saw the workings ofa mine for h ad, but none', 
as we were informed, bad yet been discovered. Opposite to this 
felspathic-looking rock, namely, on the otlx i’ side of the high 
road, coarse slales prevailed, intersiralified with a still liaidcr 
variety of lock first observed in ascending Conway llill, but 
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yielding to the knife, and much resembling some the harder 
varieties of the rocks of Beii Cllog; the direction of the cleavage 
was NE and SW. ^ 

Beyond the village of Duygyfylche, the road rises on the ruin- 
ous side of Penmannmur, which is so completely covered by 
fallen masses of all sizes, that v/e cannot assert having seen a 
single rock hi ^Hu, These rocks have the aspect of a fine- 
grained greenstone, and consist of a greyish substance enclosing 
dark-green particles, having generally a crystalline aspect, but 
too minute to uscertuin their forms even by the assistance of 
th« glass ; iniimte and very slender crystals of transparent fel- 
spar are occasionally observable. The rock is sometimes tra- 
versed by veins of quartz, enclosing crystals of a green substance, 
much rt.'se.iubliiig those of the rock itself; and we brought away 
soirx'.' sjieejinens ciontaining the largest crystals we could find, 
in the hope of ascttilaiiiing their nature : thougli very minute, 
they (‘leave wilhJnilliaiit surfaces, and allord by the reflective 
goniometer angles coinciding with tliose of niigite. The rock 
is liartl beneath the liannner, but is re;idily cut by the knife 
aflbrding a grey pow(l( r ; we, therefore, cc^ncludc its (^hief con- 
si itiuuits to be tlie sulistance which we have termed steatite, and 
^ugite, and we are the more confirmed in this opinion from hav- 
ing found one variety in wliicli the steatite extensively prevails; 
this yields more readily to the knife, and emdoses white specks 
of a substance w liicli, as it eflervcsces witli acid, w o. conclude to 
be calcareous spar; tlius evincing the connexion ol’this with the 
rocks be^fore observcck 

At tlie tennination of Peiimanmawr towards Bangor, the 
appearance of this rock suddenly ceases, the lulls retiring further 
from the shore, but behind Aber, we visited an old slate quarry 
where thi^ direction of the cleavage was as usual NE and S\V\ 
j’letween Aber and Bangor, scarcely any opporUinity occurred 
of observ ing the nature of the country, the surface consisting of 
gmitlo sIoj)es, for the most part well-covered by herbage. 

The whole coast between Bangor and Comvay is represented 
in Mr. (ireeiiougli’s map as ccjnsisting of the old red sandstone; 
for this rock we looked care fully, but in vain. The only rock 
that fell under our nolicc that could be mistaken for the old red 
sandstone is tliat already noticed on Conway Hill, which, with- 
out sufficient at tention, might be supposed to be a conglomerate. 

From Bangor, w e walked to Garth Ferry, and thence passed 
over the IMenai, accompanied by Mr. Dawson and Mr. J. V^'oods, 
to the opposite ferry on the Anglesea side, in order to view the 
numerous trap dykes described by Mr. Henslow as occurring 
between the ferry-house and BeaumaVis. The rock close to the 
ferry-house and on the shore, we assume to be Mr. Henslow^s 
grey wacke, but it has to us more the appeaixince of quartz rock^ 
consisting of crystalline grains of quartz united without cement,* 
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but including here and there very minute ochreous specks, as 
though one of its ingredients had perished : the soundest speci- 
mens that we could obtain, however, were not without this 
appearance : tlie rock is sometimes traversed by veins of granu- 
lar quartz, whiter and more compact tliaii tlie rock itself. 

Between the ferry-house and Lady Bulkeley's cottage, 
which are scarcely a mile divstant, the rock is chloritic, yet often 
assuming tlu^ appearance of serpentine ; in some places it seems 
to consist almost wliolly of slaty chlorite and chlorite slate ; in 
others, it consists of layers of quartz and of chlorite, or of car- 
bonate of lime and chlorite, and occasionally it includes copsi- 
derablc mass('s ol limestoiie. 'rrav<irsing\this rock, we observed 
seven dykes in llni distance above mentioned, and reckoning 
Iroiu the fcrry-liouse, llie iirst, seceml, Iburth, hfth, and seventh, 
run ill the direction of N\V and ; one, the third, NK and 
SVV ; and one, the sixth, N and S. The tirst is about 16 feet 
wide; tlie second, H feet; the third, 1 foot; the fourth, fifth, 
and seventli, about 4 feet each; the sixth, 5 inches. These 
dykes do not all consist of the same variety of rock ; the first, 
second, fourtli, and seventh, are constituted chiefly of what may 
be termed a fine-grained basalt, often very beautiful of its kind, 
at once both liavd and brittle. The base is a dark substance, of 
which it seems impossible to define the nature by its external 
characters, and it is reiidercd porphyritic by the presence of 
crystalline calcareous spar, very slender crystals C)f felspar, and 
small masses of iron pyrites : the whole rock, except the two 
latter substances, yicldhiu' ])retty readily a grey powder. The 
third and sixtii are of a much liner grain, and of a green colour 
almost perfectly agreeing with that of the chlorite slate which 
they traverse. By the assistance of the glass, they can scarcely 
be said to possess a granular texture, and they ai)pear to lie per- 
fectly homogeneous witlnnit the pn^senc.e of any imbedded sub- 
stance ; their fracture is uneven and splintery ; they are so soft 
as to yield readily to the knife, and tlieir aspect differs so very 
little from some of the steatitic rocks already described, that 
every one to whom they have been presented for inspection, 
without any information of their locality, has considered them 
to be merely varieties of the base rocks of Moel Shabod. A 
rock of the same kind is also connected with the more compact 
substance of the second dyke. The fifth appears to be in a state 
of almost thorough decomposition. 

The walls of these dykes are not all equally well defined; those 
of the small one, the sixth, is the most completely so of the 
whole. In most of the, others, there seems more or less an 
intermixture of the chloritic rock they traverse, and we did not 
perceive any instance in which an alteration of texture had taken 
place in the chlorite rock, even where, as in the instance of the 
s^econd dyke, the chlorite rock protruded so far into the dyke as 
^ihnost to cross it. We observed that thin veins of quartz tra- 
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versed the small dyke, and the rock including it, without any 
alteration either of texture or direction. 

At Lady Bulkeley’s cottage, we ascended to the road which 
is from 80 to 100 feet aljove tlie sea, and walked back to the 
ferry-lioiise. The first ol)ject that attracted our attention was a 
large mass of limestone wliich liad been cut tlirough in forming 
the road. To this succeeded chloritic rocks, of the same varie- 
ties as those below, and often including masses of limestone, 
})ut, where tliese were absent, exhibiting curious contortions, 
and in one instance the series of Vandykes noticed by Mr, Hen- 
sh^w. VVe looked attentively for the continuance of the dykes, 
but could ])('rceiye c)nly t\V(» of tlic seven, which from their situa- 
tion, width, and llie nature of the rock, we considered to be the 
hist and second, consisting liere and below of the same firm 
basu]ti(‘ ro(*k. In neither instance was the including rock altered 
ill its direction, liiit in one place its texture certainly appeared 
to have sufiered materially. Three or four feet from the dyke, 
it liad its usual a[)pearance of slaty cldorite of a green colour; 
but, close to tlie <lyke, it had uo Innger the u])pearance ofachlo- 
rilic rock; it liad become less firm in its texture, very brittle, 
and of a dingy-brown line ; and even the dyke itself at the imme- 
diate contact app(‘ared to be less crystalline than in the interior. 

lletuniing to Garth I'erry on the ihingor side of the Menai, 
we walked along tlui sdiore to Bangor Ferry, lu'ar the bridge now 
ereeding over thcj Menai. f\)r some distance, we passed only 
the broken tnlgcs of rocks and slates, almost ])erfectly rcsem- 
l)ling those of tlie base of Moel Shabod, to which we have been 
coini>ellcd so often to allude. In one instance at least, the rock 
liad tlu' appeariuua^ of a congloiiKuate, but it was acknowledged 
by all that the included nodules or masses were often of the same 
nature as the rock itself, thougli considerably harder, sometimes 
of the substance resembling horiistone occurring on the hill 
abtn e ( aiuway, tlic rock itself often partaking of the same nature. 
Tlui plane of the slaty cliuivage is here also iVE and 8W. 

We were conducted by Mr. Dawson a little above the shore of 
tlie Menai to view a siliceous sandstone enclosing rounded masses 
of (juart/, and having the characters of the millstone grit of 
Sliropshiro, being connected with a limestone and shale enclos- 
ing thin layers of coal. It has been described by Mr. Henslow, 
arid ajipaixmtly with much justice, as belonging to a regular coal 
formation, though of small extent, and witliout possessing any 
bods of workable coal. VV^e had no opportunity of oerceivinpj 
its connexion with the rocks and slates of its neigh Dourhooc , 
but, vve visited the dyke which traverses tlie shale and limestone, 
which arc cjuarried for building upon a large scale close to the 
shore. In some places llie substance of the dyke is very com- 
pact, and then appears to consist chiefly of crystals of black 
augite enclosing carbonate of lime and iron pyrites, but is mos^y 
in a decomposed slate, a»d has much the appearance of alotDs^ 
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sand^ among which may be found very small fragments of a 
white crystalline substance. At the base of the cliff* it is of 
considerable width, and appears to divide into branches,, but 
we did not perceive any alteration in the limestone traversed by 
it, in regard either to direction or texture ; but above, where 
immediately in contact with the dyke, it appeared to be a little 
turned upward, an appearance which might be the consequence 
either of tlie unevenness of the surfaces, or of our not standing 
-SO as to bring the eye on the same plane as the stratification of 
the layers of the rock, the ground being very unfavourable. 

As we travelled from Bangor to Carnarvon in the evening, \Ye 
had no sufficient opportunity of observing the nature of the 
country between the two places. 

As the weather had now become more favourable to |hc 
ascent of Snowdon, we determined to attempt it from the side of 
IJyn Cwellyn by the copper mine road, about seven miles south 
of Carnarvon. 

The first five miles of the road from Carnarvon scarcely 
afforded the appearance of a rock in sitn^ but only a few boul- 
ders, the country on either side of llie road being well covered 
by herbage, until we arrived at the foot of Moel lulio on the lelt, 
which presented nothing m^ar the road but slates greatly resem- 
bling some on Moel Sliabod, tind ab<)V(‘ Naut-francon fjuarries* 
and apparently partaking more of'thenatun* of stc al ite than ofc.um- 
iiion slate: they split into thin lamina', are hard enough to scratch 
glass, and are green by transmitted light: tluiy have tlui usual 
direction of iVK and SVV. On the right, the Ibot of Meiiydd 
Mawr presented a somewhat singular porphyritic rock. It 
a])pears to consist of transparent crystals of q\iart/ and of felspar, 
included in a paste which, altljough it is Imrd, and yields with 
some difficulty to tlie knife, vve believe, from its weathering, fo 
be a species of steatite; but it has at first sight greatly the 
res(nnblance oi‘ compact fels|)ar. This rock restniibles one of 
the varieties of the summit of Moel Shabod, except that it wants 
the crystals of augite, manifestly imbedded in the latter. 

Immediately alter quitting the house of the guide on tlie hank 
ol‘ Idyn Cwellyn, we passed some large boulders fallen in all pro- 
bability from Monydd Thevedo ; they bore a considerable resem- 
blance to the rocks of the summit of Moel Shabod, but w e did 
not afterwards find any masses of the same variety in silu eillier 
in tlie ascent of Snowdon, or upon the mountain itse lf. 

About the first two miles o( ascent are along a horse road 
made by some Cornish gentlemen engaged in working a copper 
mine not very far beneath the summit of the mountain on tlui 
opposite side : by the displacement of the grass and thin cover- 
ing of alluvium in forming this road, we could perceive that no 
other rock prevails along it, quite to flui eastern ridge above 
X\m Clogvvm ; nor dirl vve perceive ;|ny other ruck in sitn lis- 
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ing through the almost unbroken verdant surface of this side of 
the mountain. These slates ajipear to be uniformly of the usual 
slate blue colour, and not to differ perceptibly from the common 
variety of the killas of the Cornish miner ; but just as we reached 
the ridge above (Jwm Clogwin, the slates began to assume a 
rlifferent aspect and cluu acter, to become paler arul more granu- 
lar. We afterwards crossed a l)are and somewhat elevated ridge 
of rock almost perfectly resembling some of the v arieties of the 
base rock of Moel Shabod, being granular, and sotnewhat slaty, 
but sufficiently soft on its broken surfaces, which are very irre- 
gjidar, to yield to the jjressure of the nail, and producing a very 
copious elfcrvescence with muriatic acid. \Ve cousicler this 
rock to be an intimate mechanical mixture of steatite and car- 
bonate of lime, since the latter does not aj)p(ar in separate 
masses or layers. Slates again prevailed, and then a rock some- 
wliat slaty greatly resemlding some tine-grained varieties of 
greywacke in its external character, but soil enough to yield 
readily in every pait to the kmfe, and <jf which we consider the 
base to be steatitic : it also etfervcsces. That which succeeds 
this nmk is a slate, yicldiiig easily to the knife, and even, 
though with some ditlieulty, to the nail in its moist state. It 
])artaki.'s greatly of tin; natiU'o of the slate jiist mentioned as 
occurring !it the foot of?>Ioel lalio, but more nearly approaches 
common shite in coh^iir aiul gemaal iispe.i.'l. 

It must here be olvsi rv cd, that the cleavage plane of these 
slates and shitv rocks is m arly vertical, and in the usual direc- 
tion of ME and SW ; and that our walk was precisely across the 
cleioagi at (vciv step. Here is a small slate quarry. The 
guide told us tliat we had advanced just half \v;iy nj) the moun- 
taiji. 

A vast lu ap of ruin succeeded, consisting of utuch harder 
rocks than any we had befori; seen on the mountain, but many 
of them agreeing in character with the prevailing rocks of the 
base of INloel Shaljod, ;md among tliemsome which occasionally 
appciiied altogether homogeneous, sometimes slightly porphy- 
litic, the base being of u greenish colour, very hard, scarcely 
yielding to the kuite, and containing minute crystals of felspar. 
Tliis rock perfectly resembles the hard nodules already described 
as occuning abundantly in the steatitic rock near the foot of 
iMoel Shahod opposite to the back of Capel t’urig Inn. 'fhese 
often assumed the form of short irregular columns. IN'early 
vertical slates (as regards their cleavage) succeeded, and then a 
nearly vertical and somewhat slaty rock, which is hard enough 
to scratch glass, is translucent on the edges, and by transmitted 
light appears to contain minute speV.ks of a green substance, 
probably chlorite, but supeilicially it appears homogeneous. 

Still ascending the eastern ridge ot Cvvm Clogwin, w e iomul 
slaty rocks again prevailing (tlie cleavage being indistinct and 
occasionally somewhat curved), but very soil, of a dark-gr«tti^ 
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colour, and manifestly steatitic ; the weathered surfaces show 
white specks, some of which yield to, while others resist the 
knife ; the former consist of calcareous spar, the latter, judging 
by their fracture in the interior of tlie rock, and which, there- 
fore, had not suH'erod any change by exposure, consists of stea- 
tite mechanicully mixed with siliceous matter, since they 
resemble the larger masses included in the steatitic rock at the 
base of Moel Shabod ; and being of a somewhat greenish 
colour, are not always distinguishable on the surface. To these 
succeeded a very imperfectly slaty rock, of a greenish colour, 
the weathered surfaces almost perfectly white — an appearance 
not very uiicouinion to the softest varieties of the more com- 
pletely steatitic rocks. A still softer variety afterwards occurred, 
apparently consisting of a mechanical mixture of chlorite and 
steatite, and containing wliite specks of carbonate of lime. 
Rocks of the same description continued to prevail up the ascent 
of Cwin Clogwim, the u])per part of which is not less than 2500 
fe^t above the sea. The most remarkable of these consist 
chiefly of‘slaty chlorite*, yielding, however, a brisk effervescence 
by the application of acid, though carbonate of lime is not appa- 
rent even tlirough a glass. 

As w'e approiichcal the summit of Snowdon, keeping close to 
the ridge calleti Widdfa, vvti found it to consist entirely of 
several of the abovementioned rocks and slates repeated without 
any appearance of order in their recurrence, and with their 
cleavage plane (being all more or less slaty) nearly vertical, and 
in the direction of about NF^^and SW. In some of the porphy- 
ritic varieties, llie slaty substance, when the softest of the two, 
had decomposed, leaving opaque w^hite masses resembling those 
of the same rocks above (Jwin (dogwiii, projecting above the 
surface, while in others the imbedded substance (calcareous 
spur) had passed away, leaving the slaty rock vc>sicular. Car- 
f>oiiate of lime enters into the composition of the slaty ])art of 
both these varieties since they both eflcrvesce in acid, but no 
<piartz is perceptible in them. The substance of the rock is 
manifestly slaty chlorite. A variety of this description occurs 
intcTstratified on the very summit, with an apparently horaoge- 
m^ous and very soft, yet brittle, slate of a greenish colour. 

It has been known for some time that the impressions of a 
peculiar shell occur in considerable abundance within a few feet 
of the summit of Snowdon, and the rock enclosing them has 
been termed grcyvvacke. Wc aic decidedly of opinion that not 
a single rock occurs on Snowdon, nor as far as our observation 
c'xtended, near tluit mountain that is at all allied to greywacke, 
unless the blue slates already noticed as prevailing up the ascent 
IVom Llyn Cweilyn, and others bearing the same characters, can 
be so considered, unaccompanied, as they certainly are, by 
greywacke itsolf. and ofteii interstratified with rock of a dcci- 
d'r'lv sfe'f^btic, <>( a ch!‘»rihc l>asr These shells occur in 
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8laty rocks, and in slates whicli are interstratified ; the slates 
are of a greenish colour, the cleavage being less perfect than 
that of ordinary slates, and thin portions of them are green by 
transmitted light : they sometimes include whitish particles, 
which yield to the knife, l)Lit not to acid, and wliich we, there- 
fore, conclude to be harder portions of the sanrp substance as 
the rock itself, and of contemporaneous origin ; and in this 
respect resembling the slaty rocks with which they are interstra- 
tified, and which also contain the impressions of shells. These 
rocks are sometimes porphyrilic from tlie same canse as the 
skitcs, and being extremely soil, yield nnidily to the knife, and 
consist chietly of steatite intermixed, and generally coloured by 
specks and layers ol‘ chlorite, which soiiietiiues has been decom- 
posed, leaving cavitic^s : the steatite, however, is often of a 
yeUuwisli colour, and somewhat trarivsluceiit. Thai tlie softness 
of thc!se rocks is owing to the progress of decomposition is 
manil’est from the inspection of tlui interior of vast blocks, occur- 
ring not on this mountain alone, and which Jiave by accident or 
(l(‘sigu been cleft asunder. 

Tlie rocks above enumerated wore observed hi situ as they 
appe ared on the surface, or rather on tlie very edge of the pre- 
cipices along the ascent of tln^ mountain ; aiul we conceive both 
Ircjin their examination individually, and from the circumstances 
of’ their connexion, that they are t‘.)be considered as varieties of 
iJie same roek : most of them ))ass into each other, some even 
in tlie course of a very few inch(\s NE and S\V. Thus what 
appears in one place as an almost homogeneous slate of a pretty 
close t(‘xture is sonu tiines so altered in its character in a short 
distance as to include multitudes of small w hite particles, w hich, 
when they elfervesee in mmiatic acid, we consider to be car- 
bonate of lime, but when they do not, they appear to be of con- 
tciinjioraneous formation with the rock itself, and to consist of 
steatite intimately mixed with siliceous matter ; and the diame- 
ter of tile ruck alters in becoming closer grained and less slaty 
ill structure. It is certain, liowever, that in other places the 
intcrstratitication of large masses of the rocks already <lescrib(!d 
with slaU‘s is very manifest ; I’or owing to tlie greater hardness 
of the rocks, and their less liability to decomposition than the 
slates, they IVequently form ridges which rise uncovered by 
herbage above the slates on either side of them, and are seen 
projecting beyond the slates down the precipices of the Widdfa, 
and of that over Cwni Clogwin, while the indentations made by 
the decomposition of the slates (those which appear the most 
perfectly liomogeneous yield soonest to atmospherical action) 
are covered by herbage, as is apparent eveiy where from the 
veiy beginning of the ascent from tlie banks orLlyn Cw ellyn. 

ui our descent beneath Crib Coch, and thence to Llanberris 
Pass, wc observed no other rocks than such as have already 
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been described : the run of the slaty cleavage is of remarkable 
uniformity every where. 

Not very far beneath the summit of Snowdon are the workings 
of a copper mine still carried on. An examination of the refuse 
thrown out by the miner produced no rock tliat is not manifestly 
connected in cl^faracter and composition with tliose found on the 
surface. The principal part of the rock immediately connected 
with the ore is slaty, of a greenish colour, often includes multi- 
titudes of minute crystals of iron pyrites, yields easily to the 
knife, is translucent on the edges, and it is evident l)y trans- 
mitted light and the assistance of the glass, lliat the colouring* 
matter of the rock is a green substance, arranged in irregular 
lines, and we are conthrned in the o])inion of i(s being chlorite, 
from having found masses of slaty chlorite (‘iiclosing yellow cop- 
per ore, and veins of quartz. We arc not enabled to slate any 
thing respecting the veins of this mine, not having been so Ibr- 
timate as to meet with the captain, either on the mine, or at 
his residence in Beddgelcrt. 

During our descent, Ave observed on the summit of the ridge 
Avhich unites the bluwydd (Clewcth) with the Widdfa, the sum- 
mit of Snowdon, an aj)j)earanco ofslnitificatiomvhich, as viewed 
in the dislance, may be ternuKl basin-shaped, and Avhich from 
its complete disagreement with all that we had hitherto observed, 
seemed to justify tlui conclusion that some important difference 
existed in that place in the nature of the rocks. It may bo 
represented by the following rough sketch : 



This remarkable appearance excited the wish to (examine the 
spot, and a future opportunity permitted our ascent to it. 
We began to rise at the bridge, about four uiiles from Ih'ddge- 
h'lf, on the road to Oapel Curig; and after carefully observing 
the rocks in our ])rogress, vve may safely assert that no rock 
was apparemt but such as have been already noticed at the base 
of Moel Shal)od, and on Snowdon. On examining the spot above 
alluded to, we found the rock to be essentially (jf the same 
nature; but being of a darker colour, and as it should ap[)ear 
containing more iron, it bad become more subject to decay, 
producing on the surface an oclircous-brown colour very 
observable at a distance; and by a comparison of it with other 
rocks of a similar nature in other j)laces, might be said to be 
considerably brittle. Still, however, it remains fur us to account 
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for the dccoinpositiori taking place in so unusual a form, and 
this, as we conceive, we are enabled to do from the observation 
of a fact, equally remarkable and unexpected. 

In a country in which every appearance of actual stratification 
is parallel to the cleavage of the slates, we certainly should not 
expect to find the very rocks thus interstratified exhibiting cha- 
racters which are to be accounted for only on the supposition of 
their having been deposited in the opposite direction, namely, 
nearly, but not quite, hori/ontally. In descending the Widdfa, 
and near the summit of the Lluwydd, we saw many rocks in 
situ, and even in very large masses, which exhibited nearly hori~ 
Z(5ntal and alternate projections and depressions on their sides, 
and w(i found that these uniformly consisted of layers of varieties 
of’ tlu! same rock, differing liotli in colour, an<l sometimes even 
in composition, the slaty cleavage l>eiiig imiform and nearly at 
right angles to the direction of the layers, 'those which were 
of‘ the lightest colour, aiul wcv(‘, ihcrefore, judged to contain 
the least proportion of iron, being least subje(‘t to decay, pro- 
truded, wliile the ends of those wiiiidi were darkest, having 
suffc'red llie most by exposure, formed the indeni aliens. These 
(41e(‘ts eomiiu>nly take place on the large* scalig but we were so 
fortunate as to find luort^ than one instance in which a cabinet 
specimen eoiupletely ilhist rates the I’act, each tlms forming iu 
itiulf'a sort of epit(nne of the rocks of this regiuii. We shall, 
lhe*ref()re, attempt to describe one r>i‘ the specimens in question, 
hist m»( icing the fac't, that tliese rocks do not possess a cleavage 
parallel to llie dirt*i:tiou of the variously colouri*d layt rs. 

TIh? base of the w iiole mass, whicli is about four indies long^ 
and thrt*ti wiih*, is manifestly steatite. It yiidds every where to 
tlui knife, ailbrdiiig vi wliite powder. It eensists of about 20 
bands or layaus in a direction not quite at viglit angles to the 
cleavagt* plaiu*, varying from a yellowish-grey colour (when it is 
consideralily compai I) to a dark-green, wliich, hewever, is much 
In igliteiied by llie adrliliuii of moisture*, and whicli arises from 
the intermixture of abmulauce of dilorite (it is then more coui- 
pl<‘tely slaty) ; the two extreme liands arc et* tliis nature, bat one 
id* (luaii is vesicular from the decomposition of llu.* cali areous 
spar once imbedded in it, and it still elfervi^sces abundantly ; the 
othe‘r extreme approaclu s the character oV ordinary slate : 
betvv(*en these are ollu*rs,but very tliin, ufiliesame nature tying 
Iietweeii others ol* a yi'llowish-gTey colour with little or no iuter- 
mixtur (3 of* dilorite. Anotlier spodiuen affords the opportunity 
<.)f observing tlu3 very dilferent efu els of atmosplieiical action ou 
the ditfereutly-coloured liands. This is much sotU r than the 
former in cvc*ry pad, and consists ul*, perhaps, 60 grey and dark- 
green layc'rs varying from the Itmtlj to the liftiiXh c>f an inch in 
thickiu*s*s : the dark-green Inn (3 dt'conepost d, le;n iug tin* grey 
om s protruding m arly liall an inch. 

It has l)<*(‘n ohscMVcd, that the i leavae:<' plane id’ tin* slales^in^ 
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this district is not quite vertical, and the direction of the differ- 
ently-coloured layers not quite horizontal ; but they are never 
at right angles to each other ; for it uniformly appears to be, the 
case, that if it were possible to divide the latter along the lines 
separating the differently-coloured parts from each other, and 
all along the cleavage in the direction of the slate, we should 
reduce them into rhombic masses, agreeing in form with those 
often observable in slates, owing in the one case to a species of 
natural cleavage, or in the other to the progress of decompo- 
sition. 

A consideration of the nature of these specimens just de- 
scribed, and more especially the inspection of the masses exhi- 
biting the same effects on the large scale, amply account in our 
estimation for the appeaninr<\s of stratiiication on the summit of 
the ridge connecting the Lluwydd with the Widdfa. It would 
account at least for the resemblance of a nearly horizontal stra- 
tification; and from examination of the spot, we are inclined to 
believe that the appearance of the dip ami rise of the seeming 
strata is to be attributed only fo the actual inequalities of its 
surfaces. A basin oflering the same appearances of stratifica- 
tion occurs at the head of IJyn Idwell, in a branch of the fSIyder 
Mountain, which we could not visit, but have no doubt they may 
be attributed to the same ca\ise. 

The continuation of our walk beneath the summit of the 
Lluwydd for about a mile; and a quick descent at its termina- 
tion into Cwni Llan, ofiered no change in the nature of tlie rocks. 
The upper jiart of the desc^uit of the Cwm is composed of blue 
slates, but nearthe bottom uj)pears a long and thick ridge in the 
direction of NE and SW of tiie rocks so ol'ten noticed as occur- 
ring abundantly at the base of Moel Sliabod ; these continue to 
the foot. The dip of the slaty cleavage .on the wdiolo of the 
descent is towards the N\V at about the usual angle of Tlu! 

appearance of roundness on the summit of the rocks hereiofon^ 
noticed is remarkable inlliis neighbourhood. 

Not far beneath the summit of the* Lluwydd, which is 3000 
feet above the sea, is a copper mine, the principal vein, accord- 
ing to the information of an intelligent miner, runs about NIi 
and S W, and is about 18 inches wide. It possesses several strings 
or leaders, on somej of which they were working ; lliose did not 
appeur to have any regular walls, and secmied to ran nearly 
N and S, and to consist of a multitude of small strings traversing 
a rock greatly resembling that already described as being 
chiefly visible among the rubbish of the VViddla mine, and, like 
it, containing minute crystals of iron pyrites. 

r 

In passing along the road from Cape! Curig to Boddgelort, 
we perceived no rock with which we were not already ac- 
quainted ; and for about two miles north of Bcddgelert towards 
Carnarvon, only the same varieties oc<mrred. Tin; same obser- 
" ' G 



I 

1822.1 Geology of Snowdon, and tlj,e surrounding Country. 415 

vation applies to rocks of the Pass of Pont Aberglaslyn, where 
the same rocks and slates are manifestly interstratified. Just 
beyond Pont Aberglaslyn, the road to Tan y Bwlch divides; 
the new road being more even than the old one, which traverses 
the elevated and barren mountain region b(dweeu the two 
places, we walked over the latter as probably affording the 
oest opportunity of observing the nature of the rocks. For 
several miles we found nothing different from those every where 
observed, except that, generally speaking, they are harder, and 
the slates more generally incline to blue. In one instance, 
we perceived a rock perfectly resembling those of the ruifi 
cbv ering the side of Penmanmawr. A sliort distance before we 
began to descend towards Tan y llwlch, however, a change 
was perceived; ridges of rock in which no steatite was ob- 
served were interstratitied with the slales j)arallel to their 
clt?avage plane, and these running in the direction of IVK 
and SW, and apparently consisting only of line grained 
chlorite, calcareous spar, and cjuartz, the latter prevailing ; 
one ridge ap})eared to consist of granular fpiartz including 
‘a very few specks of chlorite. Tiu'se rocks rose in ridges 
<x)nsiderably above the slates bounding tliem on each side, 
and witli them dipping towards the at the usual angle 

of 54^. 

Slates prevail on both sides of tlie vale of Festeniog below 
Tail y Bwlch Inn towards thti sea, the ilat base of the vale 
consisting apparently of alluvial matler; Ihe l)eauty of tl)is 
however, which is justly celebrated, appears to be owing chiefly 
to the decomposition apparent in the slates wherever they are 
visible, forming a soil in which the woods of its northern bank 
ffourisli luxuriantly. A part of the hill on the opposite side is 
clothed in like manner, l)ut tlie trees are of less height, the soil 
in which they grow being also a vslaty rock in ])art decomposed, 
or ill fragments generally so very small that we could not pcrccjive 
the direction of the cleavage plane. On the summit of the hill, 
however, just before we began the descent to a waterfall termed 
the llhyader Dhu, about two miles from "fail y Bwlch, the rock 
did not differ from those of the base of M(^el Sliabod, and is 
interstratified with slates : a fallen mass appeared in the desceui 
to the waterfall consisting of the same rock enclosing round or 
ovate masses of a quartzose substance. In the basin of the 
upper waterfall, we observed a now apix arance in the arrange- 
ment of the rocks so often noticed. The slates here appeart d 
in nearly a horizontal position, and exhibited a tortuous course, 
which we have never beloic; observed, whiU' the rocks lying 
betw’ceu slates assumed a somewhat Columnar iorin, thus ; 
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We afterwards traversed in otir way <f> Ifarlerli, a C(Miiifry 
consisting of the usual rocks and slates, posses>sing hut liHlr 
^’'egetatioii for some miles. Quart/ often pvfwailed so greatly in 
the rock as to give it a character approacliing to that of quart/ 
rock. The precipice overhanging Idyn Tcgvvin, wliich is very 
lofty and unusually rugged, consists chiefly of slates presenting 
a. rhombic form, probably from weathering, the acute angles of 
the monstrous rhombs protruding from tlie face of the precijuce. 
Two layers of considerable thickness of the usnal loek 
interstratified parallel to the cleavage plane of the slates, the 
one near the summit, tin* other at t.lie base ; they appeared 
parallel, the direction of the latter being towards flu' north-west 
at an angle of 30^, being a much lower angle than \xi\ liad be fore 
seen. 

At about the distance of four miles freuti Harlech, and wliile 
traversing a valley chieHy, if not altogctlui', of slates iuck* than 
usually brittle, and apj)arently in a state of di'co!nposilif>n, and 
admitting of tlie growth of considerabh; woods of small oaks, 
we perceived on our right hanrl two h>rty hills, each presenting 
to us a rugged scarp, consisting of slates, Jiaving precisely the 
same appearance as those overhanging IJyn Tegwin, and 
crowned, one of them in a renutrkable manner, l)y rocks in tlie 
form of closely aggregated columns, fifthe height, as well as we 
could judge from bek)vv, of 30 to 40 feet. Tluise rncks dip to 
the NYV, and though we had no opportunity of insp(a:ting them, 
we inferred from what lias ber a (biscribod as occurring in the 
ample basin of Rhydr Dliu, that tlu'y did not, didbr from tlu; 
usual rocks of the districl . 

The long ridge, at llui soutlunii tenninatiou of wliich Harlech 
Castle stands, and wliich presents its side towards the sea, 
consists, in its upper beds, of a coarse slaty rock manifestly 
appertaining to ilie rock so • constantly observed, of which its 
lower beds consisted ; quart/, however, prevailing in it in a more 
than common degree^. 

* 
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In the first three or four miles from Harlech towards Barmouth, 
a rock in situ is scarcely perceptible near the high road, the 
country being considerably flat, and affording a scarcely inter- 
rupted covering of herbage. If, however, we may be allowed to 
judge in some degree of the nature of a country by the rocks 
composing its stone fences, which in Wales present almost 
every variety that is to be seenm situ^ it may be concluded that 
the same rocks still prevail. The remaining part of the way, 
there was not sufficient light for us to observe any thing cor- 
rectly. The road, however, is by far more rugged than we had 
found any road in any other part of North Wales. The cause of, 
thfs was perceived the next morning on retracing our steps 
about a mile, in which the granular ro^ prevails in most, if not 
all, the varieties observed at the base of Moel Shabod. In some 
places, however, quartz entered into its composition in greater 
abuhdance than in any rock perceived by us on that mountain. 

On c[uitting Barmouth for Dolgelly, we found that the very 
last house stands on the termination of the granular rock, and 
that the slates perceptible on the hill behind the town descend to 
this place, and repose on the rock in a line perfectly consonant 
with the plane of tlie slaty cleavage, which as usual runs NE 
and SVV, and dips towards the SE at an angle of 68^. The 
slat(3 luire is somewliat coarse, though with a completely slaty 
structure : it is translucent on the thin edges, and of a green 
colour by transmitted light. 

Slates cuntimic to prevail along the road from Barmouth 
to Dolgelly, and they are in many places newly laid open by the 
ri^eent widening ot‘ the road, and for materials for its repair. 
Tlie direction of the lamimv^ continues, as we observed it imme- 
diatedy on (juitting Barmouth, the whole of the way wdth the 
same dip, the angle somewhat declining in approaching Dol- 
gelly. 

But though slates prevail in the mountains on our left from 
tlie base to the summit, we were able, in several instances, to 
perceive, before our arrival at it, a change in the nature of the 
rock, by the apjiearaiice up the side of the niountam of a ridge 
dilfering manifestly from the slates, and which, on L‘#s:aminatiuii, 
proved to be a rock of the same nature vis the base rock of Moel 
Shabod, but olY(*u without any vippearance of quartz or chlorite, 
and interstratified with the slates in the direction of NE and 
S W. The rock ol' the only ridge which we carefully examined, 
appears to consist of steatite occasionally mixed with cai bonate 
of lime, since it effervesces in patches. It is line-grained, yields 
readily to the knife, of a greyish colour, and translucent on the 
edges. * . . 

In approaching Dolgelly, we had a good view of the sumuiit 
of Odder Idris, and of some ranges of lower mounfains, which 
may be considered as tonning a part of its northern side, Ihese 
possess a character different to that of the summit of the moun^^^ 
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tain in being much whiter, and more nigged ; while in the dist- 
ance, the line of their extended summits is more nearly horizon- 
tal than those of any other mountains we had seen ; and there 
are still lower ranges, apparently consisting of the same rock, 
running parallel with them towards the sea coast. It is undoubt- 
edly difficult to determine the precise run of these ranges in the 
circumstances under which we viewed them, buj; we judged by 
the bearing of the compass, that the run of their ridges is in tlie 
direction nearly of NE and SW ; that is, parallel to the direction 
of the cleavage plane of the slates here and almost every where 
else. 

In our route to Machynlleth, we crossed Cader Idris, 
descending by Craig y Caie to the Mynfedd Inn ; and being 
aware that it is the intention of Mf. Aikin, ere long, to present to 
the public a detailed account of the geology of this mountain, we 
abstain from more than a general remark or two, viz. that many 
varieties of the rocks prevalent at Moel Shabod appear likewise in 
this mountain, the escarpment of which towards the north con- 
sists of columnar rocks*, bearing generally more completely the 
character of greenstone than any rock we have observed on the 
north of that mountain; that on the face of this escarpment are 
visible two or more beds of slates, interstralified with the 
columns of greenstone, the slates resting on the summits o<’ the 
lower columns, while the bases of the upper rest upon the slates ; 
that the plane of the slaty cleavage is about at right angles 
to the position of the columns, running NE and SW, and dip- 
ping at about the angle of 68'^ to the S E. 

In ascending the mountain, we found several impressions of a 
shell differing from those observed on the summit of iSnowdon, 
and also from those found near the base of Hen Clog and at 
Moel Shabod, in a rock which is fine-grained, soft, apparently 
composed chiefiy of steatite, and perfectly resembling a variety 
occurring at the base of the latter mountain, and in many other 
places. 

The road to Machynlleth runs chiefly along narrow vallies 
often bounded by lofty and steep hills. For the first two or 
three miles,*their sides, though verdant to the very summits, an; 
neither well wooded nor cultivated, and wherever a rock became 
visible, it was always slate, nor did any solid rock appear during 
the whole of the route to Machynlleth, either by the sides of the 
road, or in the form of ridges as heretofore ; the stone fences 
are of slate, and the road being com|)osed of the same material, 
is, though hilly, superior to most we had lately travelled. After 
the first two or three miles from the Mynfedd Inn, extensive 
woods of young oaks covered the sides of the mountains often 
nearly or quite to their summits, almost the whole of the way 
to Machynlleth ; while here and there the oak, the ash, and the 
sycamore, were of a considerable size ; the appearance on 
ehher hand forming a perfect contract to the g<;neral scenery of 
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Carnarvonshire ; as, for instance, the greater part of 1;he route 
by the old road from Pont Aberglasslyn to within a mile or t>vo 
of Tan y Bwlch, which chiefly traverses the solid rock. 

lire slates between the Mynfedd Inn and Machynlleth have 
the same dip and direction as those on the escarpment of Cader 
Idris. The houses of Machynlleth are all of slate. 

The country between Machynlleth and Aberystwith partakes 
of the same general character. Lofty hills, with steep and rapid 
slopes, and bounded by narrow vallies, frequently pretty well 
cultivated, the herbage covering even the summits of the hills, 
which are rounder than before. Woods of small oak, but of 
colisiderable extent, were frequent on the sides even when very 
steep. The rock rarely appears through the verdure, so that 
almost the only chance of gaining information respecting its 
nature is to be found in the little quarries beside the road, or 
w )ii&re, as is sometimes the case, the unbroken rock constitutes 
tlie road itself. Many instances of this occurred soon after 
leaving Macliynlleth, aflbrding the opportuniiy of ascertaining 
that the direction of the <‘leavage, and the dip, still continue the 
same. The rock, however, is not always a pure slate, since it 
is very corumouly intei stratified, as every where eise, j)arallel to 
the direction of its cleavage, with thin layers of a granular stone, 
in its external cliaracter greatly resembling some of the varie* 
ties every where observable in the more northern mountains, but 
of a colour more nearly approaching theit of the slate, and often 
consisting of variously coloured particles lying parallel to the 
j)lanc of interstratification. 

\Vf‘, regret omitting the opportunity of examining the slate 
cjuarries of Aberystwith. We %valked, however, to the bold 
projecting rocks at the point on the NW of the town, where 
we found almost the only instance of irregularity in the dip, and 
contortion of the strata, that we have observed. At the point, 
and as far as we could see the coast beyond it on tlie north, the 
(lip app<!ars to be nearly K at a low angle, although that of the 
rocks at its foot, which are covered at high water, dip in another 
dii ection ; and during the very short time we looked at these 
rocks, it appeared to us that those immediately in coiitac t with 
the point, towards the town, and which are contorted, dip in a 
third direction ; but it is not improbable that further investiga- 
tion might have proved the inaccuracy of s(une of these appear- 
ances. Every where the slate is interstratified parallel to its 
cleavage plane with a more or less granular rock, much resem- 
bling some of the finer-gramed varieties of the base of Moel 
fehabod. 

The same kind of country continued to the Devifs Bridge, 
and very slight opportunities of examining the roedvs on one side 
only of the road, aftbrcled us only the information that the siun- 
mits of the hills are of slate, often in very small rlunnbic pieces. 
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Close to the Devirs Bridge, on the side beyond the Inn, there 
is a guarry of slates, of which the cleavage runs as usual NK 
and §W, dipping towards the NW at 50^ ; but on the northern 
side the rock immediately adjoining the bridge, the di]> and 
direction are very different. It is, however, manifest that this 
mass, part of which forms the abutment of tlic bridge, is not 
in situ, since its seams are opened, and the rock itself appears to 
have been shattered in its fall. In the deep ravines of tlie sin- 
gular scenery opposite to the Inn, we anticipated an opi^ortunity 
of ascertaining the nature of the rocks of this place. On 
vlescending these ravines to view the line waterfalls beneath tlu‘ 
bridge, we found the dip and direction agree nnifonidy with 
those of the cjuarry above-nieutioned. We afterwards went to 
see the grounds Ixdonging to that boast of all the tourists, 
Hafod, and on the banks of the Ystwith, traversing its beautiful 
valley (in whicli it apj)eared to us that art had done much, but 
imture mrne), we luid numerous opportunities of ascantaining 
that the dip and direction of the slates agree with those near tlie 
Devil’s Bridge. In both places, the slates still continued to 
enclose layers of a granular rock resembling that so often notic(‘d. 
Occasionally also, it occurs in blocks and ktrnels, and is so 
soft as to yield easily to the knife, and in several instanc(‘s was 
observed to decompose in the same cellular maimer as sonu^ of 
the chloritic slates of the summit of Snowdon and otlun’ places, 
the cells, howev(;r, being much smaller. jS<var llu^ bridge at the 
termination of the Hafod grounds on the road to Tn^garrow, 
were some large masses of slate enclosing layers of tlie rock in 
question, parts of which were so far decomposed as readily to 
break down into a perfectly soft substance ot an uchreous-brown 
colour. Hitherto, therefore, the slates and slaty rocks appear to 
partake largely of the characters of those forming the morr? 
mountainous regions of the most northern parts of Wales; and 
it may be observed that hitherto we have nut seen a single 
rock bearing in any tlegree the character of greywacke. 

Between Hafod and the Devil’s Bridge, the country coritiniu^s, 
as between the latter place and Hafod, bold, but extremely ste- 
rile, the lofty hills being so completely covered by coarsen ver- 
dure to their summits, that tlie rock is visible chiefly along the 
water-courses in the bottoms of the valleys. Few trees, and as 
few attempts at cultivation, are visible on the sides of the road. 
Slates enclosing masses and layers of the same varietic's ;is thost^ 
prevailing between Macliyiilh^th and the Devil’s liridge are occa- 
sionally to be observed, and possessing tlie same line of bearing. 

Just before arriving at Rhyader, however, the charai.ter of tlie 
country became changed : the liills surrounding that place arc*, 
lower, and have rounder summits than any that we have pre- 
viously observed; while the broader vall(*ys offend th<‘ 
reverse ut the picture we had so lately seen, being \v(dl cnlli- 
'^ated and wooded. We now turn inUt the valley ol tlie Wyc!, and 



I 

1822 .] (Meoh)gy of Snow(I()tt,(nidt^te surrounding (Zounlry. 421 

al)(3Ut a rnilti south of tlio town, an abrupt cliff of considerable 
lieij^ht at tracted oliservation from ilie nature; of the rock, which 
is in pretty thick b{;ds or layers, dipping to the NW about 35^, 
and consist s apparently ol* minute portions of crystalline quartz 
firmly adhering', and ])resontiiifjj innumerable small ochreous 
specks, as though some one of its constituents had suffered 
decom})osilion, and tiius constituting a paste which included 
somewhat round (perhaps rolled ) masses of granular quartz and 
of hornstone ( !) of considerable size, and here and there small 
transparent <;rystals of felspar. This rock altogether greatly 
»'i‘seml)I(;s some varieties of the more compact and quarlzoiie 
beds ol the r>ld r(*d saiids1.{)ne. 

Idle ap^x'arance of a rock possessing characters so greatly 
ditleriii'j: tiom evt.rv thing that w^e had seem in ]\ Orth WOles, 
in/hcated a complete cliange' in llu; <g(‘ological features of the 
conntrv. This, lK)W(W('r, did not altogether prove to be the 
fact, lor \V(; alh rwards ohservaul repeated indauct^s of the same 
slat(^s, and iiu'Iuded ro(*ks, as had lieeii n atici d before; but 
still it a]q>( ars to us tliat au investigation of lliis pan of the 
country, and ])aiUcularIy of the immediate* neighlxnirhood of 
lfh\adu*, Vvt)uid piove t»f grc'at interc'st to the geologist, us 
atl'ading him tin; opportunity of01)serving rocks ot very ditfer- 
e nt (‘haracti'is in a very shorl ea)mp;t>s, in such a manner, as to 
piovr tie ii' caniuexioii and j>ossil>le transition Iroui the one inlti 
tlie Ollier. 

Ih'twci n Ifhyader and Ihiilt we also ol)served ei rock mo^t 
f^sseutially dili’ering from any cif tin; preceding. It has tlie 
appearain e, of an indurat(;d elav, which sometimes appears in 
layers, including masses of the same suhslanca*, which, by expo- 
sure, open coiua.nti ically, and fmally liieak <lowa\ into a clay ; 
and it is only on tlie assumption of the prevalence ol this iiulu- 
ratc'd (lay to a consithuahlc; (extent, that wi* aie (jnal>h‘d to 
account for tin; appearance ol ^ome large and liigh commons ni 
tills Kuile, liaving pretty level surlact's. 

About a mile cm the lu^rlh <»t Ihnlt, wi* ob.a iaed in the bi d ol 
the rivt ra r(ick which may, perhaps, be the g!een>.t(me noted 
111 iM r. ( ! i'< eiiouglTs inaj- as lichmgmg to tlie coal hn inatiun. It 
is an (‘Xii'emely (iiie-graiiKjd rock, neaily black, traversed by 
viuiis of (juartz, Imt tlu' coni|)onenl materials (»| tlie rock ilsr li 
are mU. di.^covi'rabh.* by the help of a gla:'.:-. 

In tiu' bed of the livin' on tlu* left of ( hi; bi ulgt*, on entering 
Ihiilt, we observed a sliali* nuu'h rescnii»liug that ol tlu; coal 
formation, containing large sj>hi ncal uia.^ses, oltiii in tlie fouii 
of' septa, ol’ a substance w hich is \ cj y ponderous, and consider- 
ably resembling that, of tlie sepfaria tmclosed in the houdou 
clay. h al.'^o contained impressions of vegetables. 

A It ei lea \ ing Ihiill .1 o\n aul^ Ih'iu'on, the coiuiti v still ( Ontinues 
to impooe inl’eitility, and tlu' hill.-^ are hover, hut stilHew 0 )xnu 
ings ap[>ear, and scaii**4y a lock is visible above the 
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Within a ttnile of Built, the soil begins to be tinged of a reddish 
colour, and about three miles from it we observed a small 
quarry on the top of a hill, and near the road side, situated in a 
sandstone perfectly resembling the old red. It afforded two or 
three varieties ; one of them consists apparently of an indu- 
rated clay or marl of a red colour, enclosing specks of mica ; 
another of grains of siliceous sand, and an ochrcous substance 
connecting them ; a third resembling the sandy variety, except 
that it was rendered slaty by the intervention of close layers of 
mica ; these varieties are intcrstratified, and dip at about 16® to 
the SW. 


In conclusion, we have to observe, that previously to our 
quitting the hospitable roof of Mr. Daw'soh, at Bangor, Jie 
informed us that some varieties of the rocks of the district we 
visited had been p*:onounced by certain French geologists to be 
the steaschiste of llrongniart. Since committing the foregoing 
pages to the press, we have consulted the description by that 
eminent mineralogist of the Geology of the Cotentin inserted 
in the 35th volume of the Journal fles Mines, and his particular 
description of the steaschiste to be found in his “ £ssai d’une 
Classification Mineralogique des Roches melanges,” in the pre- 
ceding volume. The perusal of these at once convinced us of 
the relation existing oetween the rocks of TVorth Wales and 
those of the Cotentin, and even of their identity in so far as 
related to their actually consisting of the steaschiste, and of 
that alone ; for we did not perceive any rock whose character 
sufficed to raise a doubt of the whole being of one formation. 
We refer the reader to the two memoirs above cited, the perusal 
of which will readily satisfy him of the correctness of our present 
views of the nature of the rocks in question, and that their pro- 
per and expressive designation is steaschiste ; of which we have 
described most of the varieties mentioned by Brongniart : tliey 
* are as follow: Steaschiste rur/c ; porpin/rdide ; iioduleux ; si cat i- 
teux ; cfiloritique ; diallagifjue (ours is rather augitique) ; ophio- 
lin; phifUadien. 


Having sent to Mr, G. B. Sowerby, of King-street, Covent- 
gardeti, all the impressions of shells found by us in Wales, and 
requested of him some remarks upon them, which his intimate 
acquaintance with conchology well qualifies him to afford, we 
annex the communication received from him on the subject, first 
observing that the impressions figs. J, 2, 3,4, 6, and 9 (PbXVIl), 
are from the summit of Snowdon ; 6, 7, 8, 10, 1 1, 12, and 15, are 
from the road side near Pont y Cyffin ; fig. 13 is from about 
midway between the Devirs Bridge 'fijid Rhyader ; fig. M 
ruii?Cdder Idas. *■ 
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GENTLEMEN, • 

In conformity with your expressed wish, I forward to you' the 
accompanying drawing (PI. XVIl) of the fossils from Snowdon 
and its vicinity ; and shall now proceed to offer you my opinion, 
or rather my conjectures, upon the nature of each one in parti- 
cular, first observing that scarcely any of them possess sufficient 
character to enable me to speak with any tolerable degree of 
certainty. Several of them must remain undecided, until more 
perfect specimens can bo obtained ; because they are destitute 
of those parts from which generic characters are taken. Almost 
ifll fhe organic remains to be traced in these specimens appcJlr 
to me to be bivalve and principally terebratuloid .shells. 'Fhe 
specimen numbered 1 and 2 in the drawing appears to be a cast 
of the inside of th;j deep valve of a Productus,* of which fig. I 
shows the back, and fig. 2, the hinge : it has distinct but i "ather 
flat ribs, and it is compressed in a direction from the back to the 
hinge. Fig. 3 is a view of another specim'Vi, which I believe 
to be the same species, but which is comp/essed l-atcrally, so 
that the ribs are much more prominent. Figs. 4 and 5 are ttvo 
views of an entirely detached little cast which is rather concave 
on one side, and convex on the other. I think this may deci- 
dedly be referred tit the genus, if indeed it be a distinct genus, 
described under the name of hysterolites, which we are informed 
in the Dictionnaire des Sciences Naturelles are only found in the 
o/dest beds. As a species, it differs from the only one I had 
before seen in having distinct longitudinal diverging ribs. Fig. b‘ 
is a ritpresentation of a fossil which I thought at first was proba- 
bly the flat valve of a productus ; but judging from its principal 
feufiires, I am now rather disposed to think it may also be an 
hystmolite. It is a very flat impression, and it has two sets of 
diverging ribs, only distinct towards the margin, one set smaller 
than the other, and interposed between the larger. The frag- 
ments represented in fig. 1 1 appear to me to belong to the same ; 
tliey are compressed in various directions. Tliere is another 
impression upon the same stone as fig. b. I have numbered it 
7, and I cannot help expressing some doubt about the real nature 
of tins impression ; if it be that of a shell, it is certainly an im- 
pression of the outside of an avicula. Fig. 8 is probably the 
jmpression of the outside of the opiiosite valve of the same 
kind of shell a.s fig. t). The fossil re[)rt'sented at fig. 9 is, 
perhaps, the most singular of all ; it ap]>ears to be h cast 
of the inside of a terebratuloid shell, and like many of them 
it has several strong diverging ribs, most prominent towards the 

• 

* I make use of this name bceaiKSC it is At present generally ado^ifcd. I arn perfeetJy 
aware of tlic iniprf>pvicty ot using a. a,djoclivt* as a generic appelliitif'in, ;md am conse- 

quently happy to learn from a gentleman who has lately taken much trouble in investi- 
gating these fossils, that the use of this appellation A^ill be siq^erseded, and a name 
which has the right of prinrify. adopted in its sdctd. In lein- ihc tcim rroducUis^ I 
do net venture an opij)ii>n real naliiiT of,l!i^‘C 
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margin ; but it is principally remarkable for a strongly prominent 
three-sidbd projection, something like an irregular, ill-shaped 
tetrahedron, one point of whose base is exactly at the poin^ of 
the umbo of the hinge, and the two others are directed towards 
the two corresponding sides of the margin. I strongly suspect 
that this projection has been rendered unnaturally prominent by 
being rakier laterally compressed. Fig. 10 is an indistinct frag- 
ment of the impression, probably of the lower valve of an hyste- 
rolite. Fig. 12, a bit of slate, which contains some pyrites, and 
upon which is an impression very much like that of the scale of 
the cone of some species of pinus ; but it is quite impossible f()r 
me to decide wliether it is an animal or vegetable remain. Fig. 13 
has the appearance of the outside of a bivalve shell, but it is 
extremely indistinct, and I dare not venture a conjecture upon 
it. Fig. 14, part of an impression of the out>ide of one valve of 
a bivalve shell, but to what genus it is relerrible, 1 do not know ; 
probably a Venus or a cytherea. Fig. 15, a very indistinct sec- 
tion of a luadrepo e. 1 am, Centlemen, yours, &c. 

Cr. B. Sow EKH V. 


Article II. 

On the U/finiafe Anali/sis of Vet^eiithle and Animal Sabslanccs. 

By W. Viout, MD. FRS. 

(To the lilditor oi' the Annals of Pliilonophi^.') 

DEAR SIR, Souffiamptotfslrrct^ Nov. 15, 

In the second part of the Phil. Trans. I'or the ')resent yeai’, just 
published, there is a paper by I)r. Ure on tlie Ultimate Analysis 
of Vegetable and Animal Substances. In this paper, Dr. lire 
states that he has constantly found about three per cent, more 
of carbon in sugar than what I obtained, and that the results of 
his analysis of urea diHer very considerably from M. Berard’s 
and mine, especially in the proportion of azote. The chief object 
of this notice is to endeavour to throw some light on these dif- 
ferences ; and first with resjiect to sugar. Dr. Ure states that 
he employed the best refined sugar of commerce. 1 used per- 
fectly white and pure crystallized sugar-candy, under the im- 
pression that this would be more likely to be iixed and d<;fiuite 
in its composition, than the imperfectly crystallized sugar in 
common use. I have indeed, with other views, once or twice 
operated on conunon sugar, hut without much attfuitionto accu- 
racy ; so that I </dimo1 with certainty state whether my results 
coincide with those of Dr. Ure. With respe< t to urea', what I 
enndoyed was perfectly pure, in which state it exists as a beau- 
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tifully white crystallized substance (very like oxalic' acid in 
appearance), permanent in ordinary states of the atmosphere, 
and without any remarkable taste or smell. I may remark, that 
the above two substances were among the first I analysed, and 
that the analyses were made with a charcoal apparatus much 
less capable of precision than the lamp apparatus which I sub- 
sequently employed. 

The views which I published some years ago respecting the 
atomic tlieory, seem to be now generally known in this country. 
Tliese views at the time led me to others which 1 was exceed- 
• ingly anxious to verify ; and as I was interested, for other rea-* 
sons, in the composition of organic substances, it struck me 
that by sulmiitting those substances to analysis, I might not 
only obtain a knowledge of their composition, but by investigat- 
ing, the laws wdiicdihnight regulate the union of their elements, 
hyclrogcn, caihon, oxygen, and azote, be able to obtain an 
insight into the heuvs which regulate the uuioiiYof other element- 
ary principles. With these views, therefore, l|set to work, and 
after very great lalxjur, and no trifling ex[)ence in apparatus, &c. 
succ(^eded, as 1 sup])(!sed, in analyzing more or less perfectly 
almost every w'(dl-defuied and cn/sfal/izcd organic substance 
tliat 1 ( ould pi (Huire. A few of my earlier results were pub- 
lished, [)er]Ki[)s, prematurely, but the great mass, as is w^ell 
known to several of my friends, still remains l)V me, nor have 1, 
for various reasons, the least inclination to puldish tliem at pre- 
sent. In the mean time, however, it may be stated, that the wsub- 
st.anc(.‘S analyzed were dried at 212® in vacuo w ith sulphuric acid, 
l)y means of an apparatus described by me several years ago for 
that imrpose, that every precaution (including those men- 
tioned by i)r. Uro as well as others), were taken to insure 
accuraev, that, with tlie exception of sugar, and one or two 
other substances, every substance analyzed by Dr. Ibe and 
myself in common appears by the charcoal apparatus to contain 
/css carbon tlian by llie lamp apparatus,* 

1 am, dear Sir, yours, i^c. 

William Pkout. 

* In making this mnark, I by no means wish to insinuate that Dr. Urc’s results 
are erroneous ; my object is merely show that the lamp apparatus is as capable in 
many instances ot oxuli/mj:^ carbon as the charcoal apparatus. It is probable that seve- 
ral of the sulistaiices ex imined by Dr. Tre couUl only be analyzed by some such means 
as those he emj)lnved; but for the analysis ot'most substances containing azote, 1 not 
hesitJite to say tliat I prefer the lamp apparatus. 
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Article III. 

Remarks on the Geology of Lindt farn, or Holy Island. By 
N. J. Winch, Esq. Honoray Member of the Geological Society 
of London, and of the Mineralogical Society of Dresden. 
‘ With a Plate. (No. XVIII.) 

(To the Editor of the Annals of Philosophy .) 

SIR, Newcaitlc-upon-^Tync,^ Nov, I, I82C. 

Previously to attempting adescription of the geological struc- 
ture of Lindisfarn, it may not be amiss to mention a fewleading par- 
ticulars respecting the island, which will at bast save the trouble 
of referring to printed authorities on the subject. The venerable 
Bede, who wrote in the eighth century, calls Liiidisfarn a semi- 
island, being sul^ounded by the sea twice every 24 hours ; and 
a popular poet ot the present day delineates this striking phe- 
nomenon in the following lines : 

“ The tide did now its flood-mark gain. 

And girdled in the saint\H domain ; 

For with the flow and ebb, it still 
Varies from eontinent to isle ; 

I>ry shod, o’er sitnds twice every day, 

The pilgrims to the shrine And way ; 

Twice every day the waves cflace 
Of staves and sandal’d feet the trace.” 

Ages have passed away since the time of Bede, and but little 
alteration seems to have taken place during the long interval, 
either on the western side of Holy Island, or on the opposite 
coast of Northun|berIand — a clear proof of the sea having made 
no considerable inxqads for centuries on the indented shore of 
^his part of Englattd, and warranting the supposition that the 
Earn islands and Staples must have been divided from the main 
land by the agency of a temporary current of water sufficiently 
strong to br€;ak. up and remove the adjoining strata of limestone, 
shale, and sandstone, but not powerful enough to destroy the 
more obdurate masses of basalt which have been thus left in 
their present isolated situati<^s. 

The length of the island from north to south including a pe- 
ninsula called the Snook, is about two miles and three quarters ; 
its breadth from east to west, a mile and a half. The town con- 
tains about 500 inhabitants, of whom 70 are fishermen, usually 
engaged in the whitc-fisl) or herring fisheries, but acting occa- 
sionally as pilots, many of thent being legally authorized by 
the Trinity Ho'use at Newcastle. The nsarbour is extensive and 
safe, except during heavy gales of wind from the westward; it 
has eight feet water on the bar at low M'ater, and twenty 'two 
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feet at high water during spring tides, and is defended by a smal. 
castle* built upon a lofty basaltic rock. 

The part of t-ie island, as coloured (PI. XVIII), covered witl 
diluvium, is in a state of cultivation ; and though the soil be ligh 
and much encumbered with stones, affords a good rent, the se; 
throwing up manure in abundance, and the demand for land tc 
grow potatoes being considerable. The uncultivated portion of, 
the island consists of a range of sand hills, or links, slightly held 
together by the creeping rods of the sea lyme-grass, sea mat- 
grass, rushy wheat-grass, and sea carex, and is occupied as a 
‘rabbit warren. ■* 

'fhe ruins of the Abbey seem to be nearly in the same condi- 
tion as when drawn for the print in Grose's Antiquities, vol. iv. 
p. 117, and are secured in some degree from future dilapidation 
oy buttresses having been recently erected to support t-ie outer 
walls. ‘The masonry appears rude, yet the buildii^ has with- 
stood the frosts and tempests of many centuries. The sides of 
the walls alone are constructed with hewn stole ; the inside is 
filled by fragments mixed with mortar : in the former instance, 
fine-grained red sandstone, with a few courses near the top of 
white sandstone, has been the material used; in the latter, 
basalt, limestone, sandstone, or whatever else could be collected 
from the sea beach. With the exception of the chancel, which 
is Gothic, this Abbey is of SKxon architecture, and appears to 
have served as a copy for the more magnificent cat-iedral at 
Durham. Its dimensions are : length, 138 feet; length of cross 
aisle, 70 feet ; breadth of the body of the abbey, 18 feet ; breadth 
of the two side aisles, 9 feet each. 

The monastery has been nearly demolished to afford mate- 
rials for the erection of the present church, though some idea 
may be formed of its size and figure from the ruins still left. . 

In a geological point of view. Holy Island pArtakes of the 
nature of the neighbouring district, oris included in the encrinal 
limestone formation, which traverses England from the vicinity 
of the 'I'weed to Derbyshire. The rocky beds, associated with 
the limestone, consist of shale or slate clay, and red and white 
sandstones : their dip is south-east. Basalt in an unconforma- 
blc position also occurs, and these are in part covered with dilu- 
vium, and in part with sand drifted from the shoals lying to the 
north (see Plate). That the latter forms but a sujierficial cover- 
ing to the peninsula called the Snook is evinced by a pit having 
been sunk through it in search for coal ; to what depth the miners 
penetrated 1 could not learn, but fragments of bituminous shale 
scattered about served to prove the nature of the substratum. 
While on the subject of alluvium, it may be right to notice, that 
the long shoal stretching from Goswick tow'ards the north of the 


^ Latitude orihc ca6llc, 35^ 40*20' N- ; lorgiludc, 1® 4G*3S' W. 





428 Mr. Wine A on ike Geology of Lindhfarn. [Dec, 

island consists chiefly of greywacke pebbles, washed down from 
the mountains of Selkirkshire, and deposited iu their present 
situation by the current of the river Tweed. For this informa- 
tion, I am indebted to a friend,* thoroughly acquainted with the 
geology of the bordtir. The diluvium covering the southern 
division of the island constitutes a tolerably fertile soil, though 
.sand appears to ])rcdoriiiaate : mixed through it, are water-worn 
masses and boulders of grauile, porphyry, syenite, greywacke, 
conglomerate, encrinal limestone, basalt, and sandstone, the 
produce of distant mountains, as well as of its own rucks. 

' The centre of the island presenting but few points for geelo-' 
gical investigation, it is my intention to commence by describing 
the rocks forming the clifts and beach, beginning with tlie soulli 
side of the island, and passing along its eastern return by its 
western shores. By this mode of survey, a ridge or overlying 
mass of basalt will first come under consideration; itnnay he 
observed on the main at Kyloe Crags, taking a south-east (u ly 
direction, and tgain makes its appearance at !St. Cutlibert’s 
Island or llobihrush, where its elevation is inconsiderable;. At 
the western extremity of the Ileiigh, it forms a ridgt* 45 leet iu 
height, by 120 feet in breadth, but at the distance oi oOO yards 
is lost underwater. Near the eastern extremity <jfthe liasin, (;r 
small harbour, it again rises iu irregular columns to the li(;iglitol‘ 
105 feet, and on these stands the'^caslle. Further to the soutli- 
east, the stables were built on a similar rock ; and finully tlu' 
basalt may be trac(‘d iu this direction to the Plough and other 
detached rocks visible only when the tide is passed lialf el)b. 
This basalt is generally of an iron-grey colour, and linc-graim.-d 
texture, occasionally with specks of pyrites, but at the foot (»i‘ 
the cliffs of the Hough its iVacture becomes earthy, and specks 
of calcareous spar are scattered through it. That this line of 
eminences is not a dyke protruding above ground is ch;aily 
proved Ijy the liavsalt resting on limestone and shale at the north- 
western part of the lleugh; on shale, a little eastward of tin; 
path, which crosses that ridge; and again on limestone near the 
castle. Though the regular dip of the stratified rocks is to the 
south-east, yet the edges of the stratum of limeslone vvJien; it 
comes iu coniact with the basalt, near the boat lious(;s, ris(;s 
rapidly, and iu part rests against it; fragments of limestoiu; 
appear also to be included in tlie body of lliat rock ; but on tin; 
beUch at an inconsiderable distance from the lleugli, the lime- 
stone follows its regular course. The colour of tlie limestone, 
where it approaclies the basalt, is pale ash-gnjy, its tex(,ur<* 
crystalline, and it conta’ms iron pyrites and small veins, tunu'd 
red by the oxidation of their iron. Ala distance IVom the basalt, 
the limestone is of a dark smoke-grey colour, splintery fracture. 




♦ 31atthew Cullcy, Ehq. of iVkcld. 
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•with veins of white calcareous spar, and the casts of the pncrinal, 
fossil, anfl obscure bivalve shells, are imbedded in it. Four 
inches of highly indurated shale, of an iton-grey colour, and 
breaking into angular fragments, may be remarked between the 
limestone and basalt. A little to the east of the boat houses, 
shale, containing marine exuviae, underlies the basalt, and atone 
point may be seen in the cliff, 20 feet above hiuh water mark. 

To the eastward of the path which crosses the Ileugh, shalo 
or slate clay is the stratum on which the basalt again reposes. 
At the point of contact, the shale of the upper part of the bed 
is of an ash-grey colour, and its fragments are angular ; it con- 
tahis specks of calcareous spar, and is hard, when compared* 
with the schistose layers under it. These are of a pale-grey, 
passing into reddish-brown by decomposition, and abound m 
^•.asts of the followipg organic remains : 

I Helix cirrifonnis, Sovverby , , . * T. 170, f. 2* 
’rerebratula ])iplicata, ditto . T. •JK), f, L 
Terebratula VVilsoni, ditto .... T. ijlS, f. Ij* 


Spiriler tri'^'onalis, ditto 207), 

Spirifer oblatiis, ditto T, 2()S. 


I’rodiictiis longispinus, ditto .. T. GH, f. 1. 

Proiluctus Ideiniiigii, ditto , T. 08, f. 2. 

Also a small bivalve, probaldy a Modiola, and a fossil, resem* 
bliiig a Ib loninitc', but not thii ker than a quill, though of cousi* 
dorablo hnigth. 

1'he bed of shale lying at some distance from this part of the 
Heii-h, and c'oveied by the sea at high water, is very hard, 
bl u.k, and encloses calcarco\is casts of the encrinal fossil, and 
cui)i<^ pyrites, and the organic remains before enumerated* 

"J'lie basaltic eminence on which the castle stands is the most 
striking feature of the island, the summit of the rock being 

decidedly columnar : it is of the same nature as the Ileugh, and 

iH’sts upon shale of the same description; but on the beach 
immediately below the gate leading into the castle field, a small 
portion of very beautiful limestone may be noticed; its colour is 
pale reddish-brown passing into bluish-white ; its lustre pearly; 
and texture highly crystalline, similar to the last mentioned 
limestone, when in the vicinity of basalt. The strata of lime- 
stone and shale along this side of the harbour from the Heugli 
to the castle, where exposed to view at lovv water, may be 
observed to possess an undulating form, the ridges risiii^ at 
right anglt'sto the inclination of the beds, but this phenomenon 
is iruue renuirkahle at the Coves. 

From the castle y)oint to Red Brea, the cultivated land is 
del'ended from the inroads of the sea by a bi^rrier of boulder 
stones thrown up during easterly gales of wind. On examination, 
these will be found to consist of the same varieties of rocks as 
thos(» imlieddcd in the diluvium. Fronitliisstony beach to bej^id 
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the cliff called the Red Brea, the stratum covered by the sea at 
low water is of coarse-grained yellowish-brown micaceous sand- 
stone, becoming brick-red when in a state of oxidation. The 
Red Brea does not excede 30 feet in height, 20 of which consist 
of diluvium, two of coarse-grained micaceous sandstone, one of 
bituminous shale mixed with fragments of coal, two of sandstone 
like the former, and five of shale. The strata on tliis side of the 
'island also undulate. Emanuel Head is what seamen call a 

f reen bluff ; its extremity is protected by an accumulation of 
oulder stones. To the west of this headland, limestone and 
sandstone become the prevailing rocks, but the haven in which 
'the coves are situated is the most advantageous "joint for obstfi v- 
ing their construction. The coves are recesses followed out in 
the soft sandstone of the perpendicular cliff by the action of the 
sea and the w'eather, tlieir harder coveripg having withstood 
these powerful agents. The principal cove is supported by1;wo 
natural pillars, by which its entrance is divided into three* pretty 
regular arches, “iie centre one being much the largest. The 
cliffs here, including their covering of earth, are about 40 feet 
high: the first bed of limestone is four feet thick, of a pale ash- 
grey colour, containing the encrinal fossil and bivalves, and 
breaking into cubic fragments ; it is divided from the second 
bed by eight inches of black bituminous shale filled with encri- 
nites ; the second limestone is also four feet in thickness ; its 
colour is dark iron-grey, and obscure traces of organic remains 
may be seen in it. To this succeeds u thin layer of shale, then 
three feet of reddish micaceous sandstone, and 10 feet of 
exceedingly fine-grained white micaceous sandstone. In this 
soft rock the coves, three in number, are excavated ; their floor 
is of red and white laminated micaceous sandstone, over which 
the tide flows at high water. At the extremity of the rocks at 
Snipe Point, which forms the western side of the haven at tln^ 
coves, the undulation of the strata may bt; seen to the greatest 
advantage, and might be compared to the waves of the sea, but 
their curves are too regular, passing across the inclination of the 
beds at right angles, which is to the south-east. This limestone 
comprises 12 distinct strata, measuring in all IG feet; the whole 
of these are exposed to view at low water, having been broken 
across by the violence of the ocean. Its position is below the 
sandstone at the coves, and above a red and white sandstone in 
the outer part of the haven to be seen only when the tide is quite 
lot\^! The limestone first makes its aj>pearance on the beach 
north of Snipe Point, and is again lost near Emanuel Head. 
Between its first and second strata, which are each a foot thick, 
is enclosed a bed of shale of the same thickness, containing 
mineral charcoal, but 1 was never able to detect vegetable 
impressions in the shales of this island, though casts of euphor- 
bia; are not rare in the sandstones. The colour of the limestone 
i^moke-grey, and bivalves and encrinites are dispersed through 
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it. From the outer part of the reef on the north side of the 
haven at the coves, ^ a dyke crosses the strata, and passing 
thrcmgh the rocks below the southern point may be agaiin 
observed on the beach beyond it. The chasm is six feet wide, 
and filled with limestone in distinct concretions, the colours of 
which pass from dark reddish-brown to greenish-white, mixed 
with small veins and minute crystals of white calcareous spar in 
druses. • 

That sand hills cover the Snook I have already mentioned : 
from thence to the neighbourhood of the town, the shore is low, 
and gradually declines into Fenham Flats without rocks protrud- 
ing from below the soil ; but at a short distance within the line’ 
of sand, an extensive quarry has been worked in fine-grained 
white micaceous sandstone. 

Approaching the,town, a cliff of shale rises gradually from the 
north, till its perpendicular face measures about 30 feet, of which 
8 or lO are diluvium : this bank terminates close to the Heugh. 
The sliale is bituminous, and, from exposure to the atmosphere, 
is fragile, and of a reddish-brown colour. Iwo bands of clay 
ironstone, each four inches thick, traverse it horizontally, and 
nodules of the same ore, enclosing septarim and such plates as 
the pitmen call girdles, together with cubic pyrites, are scattered 
through the whole rock. F>om the same shale at the foot of the 
cliff, fragments of the encrinal fossil, formerly highly prized under 
the name of St. Cuthbert’s beads, occur in abundance. Of a 
shaft that was sunk near this spot, I could obtain no furtlier 
information than the seam of coal penetrated to, being only 14 
inches in thickness, was not worth working, though fuel is a 
sreat desideratum both for house use, anti for burning lime. It 
is either imported from Newcastle, and subject to a duty, or is 
brought in small carts from the vicinity of Berwick. Having 
finished the survey of the coast, little remains to be added, 
except that tradition points a low field between the town and 
the basin, as the spot from whence the stone is said to have 
been quarried for the erection of the abbey ; it is chiefly of a 
dirty brick-red colour with small spangles of mica, and thougk 
fine-grained and soft, has resisted the action of the elements 
remarkably well. The millstone grit does not appear in sku, 
thouch it creeps out on the main both to the north and south «f 
the island. From good authority I learn, that glass tubes simi- 
lar in composition, but smaller in size, to those found at Dri^ in 
Cumberland, have been detected in sands on the shores. 

Without woods, moorlands, or rivulets, Lindisfarn of course 
possesses a scanty Flora; yet from its slender store, a few plants* 
may be selected worthy the notice of botanists unaccustomed 
to examine such as are indigenous on our sea sliores. Cryp^ 
gamic species are peculiarly scarce, with the exception of rharine 


^ Th'sdyVe was first iroUced b ; jMr, Culley. 
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alg®, but these being common on all the northern coasts, and 
already mentioned in the Botanist’s Guide through NorUium- 
berland and Durham, need not be recapitulated. 


Plants oji the lieugh and Castle Rock, 


Poa distans, 

Aira cristata. 
Allium oleraceutn, 
Silene maritima, 
Statice aimer ia, 
Carduus marianus, 


Trifolium scabrum. 
Trifolium striatum, 
Pyrethrum maritimurn, 
Plantago Corouopiis, 
Pannelia olivacea, 
Parmelia parella. 


I^ort/i Side of the Island, 


On the Link^, 

ScliODiius compressus, 
Parnassia palustris, 

8ainolus Valerandi, 

Erythra'a littoralis ; clilronia 
littoralis. Engii Hot. t. 2305. 


Geranium sanguincum, 
Erodium cicutarium y FK IVit. 
Anagallis arvensis, * 
Krigerou acre, 

Bceomvces alcicornis. 


On the Sea Shore, 


Plantago maritima, 
Salicornia herbacea, 
Aster Tripoliiim, 
Cochlearia angUca, 
Cochlearia officinalis. 


Triglochin maritimurn, 
liordeiun maritimurn, 

Bimias Cakih*, 

Zostera marina on Foidiam 
Flats. 


On St, Cuthhert^s Is/c, 


Statice Liinoniinn. Its northern limit on the <?ast coast. 
Farmelia scopiilornm. 

In the Loch or on its Shore, 


lattondia lacmstris, 

Afisma raimnculoide 
Sjx^rmila nodosa, 

Triglochm pulustro. 

Ranunculus Flaminula 3 reptans. 


^ ^ Miss Emma Trevelyan.'^ 


FI. Thii, 


On the Abbeif, 
Cheiranthus fruticulosus. 


» To tliis ucc()mj»lishcd botiuiist, tlie Flora of Ntirthuiobcrlund is iiuk-btc*d for tlie 
discovery of Liniic'en Ixirealis, growing together wi<U TrienUiiis i‘uropa*a and J'yrola 
* minor var. rosea, ill a fir plantation on the e<lge of the nioors at Cati^herside, four miles 
west of Wallington, Nupliar niinifua of Kng. Hot. Nujdmr Kaliniiuia of lltMiker's 
Flora Scot, iu Chartnjtr’s J^ough. On llie moors in the same rieinity, Fyrolti media, 
near lloadley ijake, and (iyrophora puslulata, in abundance. On tin; millstone grit 
rocks called Shaftoe Crags, Holton mentions the neighbourhood of Halifax as a locality 
of this lichen, and the Kcv. John Jfarnman gathered it near Irton Ifall in Cumberland; 
o Nortiiuniberland, it ia new ; nor has it been found iu Durham. 
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Slnt 'kg JF^eldsctnd ^ustittest ' v . ' ' 

Convolvulus arvenisis, rare,; ^ -A .' i ' 

Oarduus arvensis flora albo, c^mmi^V 

Delphinium consolida ; .fieid ^ear the LdugH Kouse, tare ; 

Salix mollissima. > In hedges; 

Agaricus campeshris^'j , . ’ - 

Agaricus Georgii, >jabund^t 
Agarimis orcades, . J 
^garicus aurantius. • , . ^ ^ 

'* ; ' t X' «l ’ ■ 

■ ^ s • - 

Through the kindness of a young lady who .frecuently visits 
Liudisfarn, I am enabled to subjoin the following Sst of shells < 
It WC& taken from a cdUeotioh inside by her during the sunder 
inonths,“when good specimens can be, procure(kfrom the.fl^erA' 
moil’s lines, such as are cast bn shore being gmieially broken 
and spoiled. Hy the enumerationj the concaologist will be 
euahled to form a tolerably .correct idea of the species aflbrded ' 
l)y this sea. The names are those used in Dillwyn’s Descriptive 
Catalogue. ; . - • ^ 


Chiton marginatus, 

Lopas Balanus, 

L, balanoides, 

L. auserifera, 

L. anutifcra, 

Pholas Dactylus, 

P. crispata, 

Mya aienaria, 

M. dcclivis, 

Solen Siliqua, 

S. Logumeu, 

'fellina ferroensis, 

T. liibula, 

T. balaustina, 

T. crassa, 

T. carnaria, 

1'. Zonata, 

T. cornea, in the {ioch^ 
Cardium ecliiuatum, 

C. cdule, . 

C. rubrum j W* C* 

Mactra stultoruni, , . 

M. soUda, * 

M.truncata, ' 

M. subtruncata; W. C* 
velyan. Esq. 

New Series^ voi.. iv. 


," 4 . ;• 

, ■ 

Tr^ 


Mactra piperata, . 

M. Boysii ; W, C* Trevelyan^ 
Esq. • • ■ ; 

M. lutraria, 

Donax tnmcatulus, 

Venus .fasciata, 
y. casina, 

V. scotica, 

V..islandica,. 
y, spuria, , 

V. iexoleta, 
y. decussata^ 

V, perforans, ; , 

V. vimnea^' >>' 

Area Nttcleusi: - ^ 
Ostreamaxima^ 

O. varia, 

O. obsoleta> 

Oi opm'cularisj • - 
O* adults, . 
Aw^aoEphippU^i 
MyitlUs'ru^osus, t 
M. bdulis, > ■ // : 

M. incutvatusi, 

M. inodtolus, ^ . 

M. anatifiius, ih the Loogbj 


2 X 
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CyrtnEa Europaia, 

Bu'Ia aperta, 

B. fontinalis. In the Lough. 

B, flexilis. Wern. Tiaub. 
Bucciiium lapilius, 

B. undatum, 

,B. macula, 

Strombus pes, pelecani, 

Murex antiquus, 

M. corncus, 

■ Trochus cinerarius, 

T. zizyphinus. 

Turbo litteratus, 

T. terebra, 

ScalariaTrevelyaua. Leach MS. 
Helix rufuscens, 

H. creuulata. 


on the Greek Fire. [Dkc. 

Helix complanata. In the 
Lough. 

H. nenioralis, 

11. griseu, 

II. stagmdis, 

IL fossaria, > In the Lougli. 
H. putris, J 
Nerita canrena, 

N. glaucina, 

N. littorulis, 

Patella vulgata, 

P. oelUicida, 

P. !!anus, 

P. tissuia, 

P. gneca, ‘ 

Dentalium entalis, 

Serpula spirorbis. 


Pennant has given an account of the bird.s which l>iee(} nu 
the Farn Islands, and of course are to ho met with on tlu ss 
shores. However, it may be worth mentioning, tliat this is ihc 
most southern spot where the eider duck is known to recr its 
young. The small Longh on LiuUisfarn is the occasional resoi t 
of wild swans, geese, widgeons, seal, *kc, Tlie wild duck is here 
a native, and the domesticated sheldrake may be seen in e.>m - 
pany with the tame ducks. The larger seal, phoca harhuta. 
inhabits the rocks of the staples and farns ; and the lesser sea!, 
phoca vitulina, the shoals of uindisfarn. 

1 shall conclude by observing, that stremgers visiting U»hi 
Island, should not attempt to pass over Fenltam Flats till the tnf>- 
has ebbed between two ana three hours, or tvheu it n within the <anti' 
space of time of highwater, especially if the weather be foggp. 

I am, iiir, yours truly, 

N. J. W'iNcii, 


Article IV. 

On the Greek Fire. By tlie Rev. J. J. Conybeave, M(aS. 

(To the Editor of the Annals of Philosopin/.) 

MY DEAR SIR, Batti Eushm, Non. 5 , tsee. 

In your number fur November, you have inseried fhe sub- 
stance of a very ingenious essay by Dr. Macculjoch on ilic 
Greek Fire. I venture, thenifore, to transmit the fullowing 
remarks in the hope that they may ccuitrihule soniculiat moic 
l(* the iUustration of this curious subject, and to the umusement 
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of yom- chemical and antiquarian readers. They will be fo\ind 
to cDijfain some notices which (so far as my reading extends) 
havtf <\-;capn(l the observation of former inquirers, and I have 
mideavomed to rmider them as concise as possible. 

I’ldly ai^reoing; with Dr. Macculloch that more than one sub- 
sfam. c JTiay have been used and described under this name, and 
that in all probability we are ultimately indebted to the east fdr 
the knowledge both of these compounds, and of gujipowder, I 
would still venture to suggest on the latter point that our 
.■ac(|uaiman<;e with Indian and Chinese literature (great and cre-% 
dixible as it is to our learned countrymen) has not yrjt made 
such iidvauces as to entitle us to quote even with tolerable con- 
hduice; documents, in the languages of those regions, pretend- 
ing to remote airtifyhty. The critical tests which have been so 
l iioji'ously and successfully exercised on the classical remains of 
Ci eect* ami Rome, have been as yet but spariijigly applied to the 
examiualion of the Sanscrit and the Chinese. (Jur orientalists, 
like till- si’holars of the fifteenth century, hav*c been employed 
iu the more important task of mastering the difficult and obso- 
lete (.iiaha'is of their new empire; iu searching out, collecting, 
and muVving public, the materials for future criticism; but at 
{u> St !':t wo can sc.arcely hoipe to separate with any precision 
tli.it wJiieh is Act itious or interpolated from that which is genuine 
and uiieoi'i uptcd ; and the almost uniform lone of oriental litera- 
ture is .sucli as in tnitli to induce all .sober inquirers to lean mucli 
Id iht; sirle of cautiou. There is also, as Dr. M. observes, a 
t'lhuie-'.; 5)i) about the Indian story rebated by Philostratus (a 
\Miter in no (_-a>c o I very high authority). I would suggest too 
ih.ij ;» l.'cai ., every appearance of being a direct imitation of the 
moi<’ ciu'ihc.al tale which records the protection twice afforded 
to Ihe sauctuary of Delphi by its tutelaiy god, first against the 
Ih tsian, and iu later limes against the Celtic invaders. Ilero- 
dcaus and Diodorus Siculus relate the former, and Pausauias the 
iaUa'r. It’ these accounts be not altogether fabulous, it seems 
proita!)]!' that the sacred College of Delphi possessed the secret 
uC hfbiic.iliiiir some powerfully explosive compound. The Gre- 
cian C aimh n describes the continued thunders and iightninos, 
de-slrDying not, us usual, single individuals only, but burning 
and injumig all wlio stood within reacli. These were accompa- 
nied by repeatci! shocks of earthquakes (earthquakes, it willjhe 
rerolk'cUuj, were also among the prodigies of the Kleusinian 
mysferiesh Immense masses of rock W'ere launched, he tells 
us, upon the aggressors, wJicrever collected in any numbers, 
u.< ai a viark, “ ctkqtsov touj (Sstfjiafious a%ov.” As tliis took place 
liming the night, it might indeed have been done by mere 
luochanical force, the (irecks profiting by the cover of darkness ; 
but a waim fancy might, from the words quoted, conclude at 
onre (hiil, if not. uitilleiv, soim; means were used which enablt?? 
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the. defendants to take aim. One regrets that Aj>oll<> had not 
reserved a portion of his bolts to avenge Uie later depredations 
of Nero. 

But to leave the regions of conjecture, I am indebted to thvit 
strange mixture of leajuing and absurdity, the Magia Natnralis 
of Baptista Porta, for reference to an earher authority on (he 
subject of the Greek fire (or of a compound at least answering 
closely to its dc\soription) than any of those produced by Beck ^ 
man, Dutens, or J)r. M. It seems indeed to have escapo<l the. 
notice of Gibbon himself, vvlio must, nevertlieless have xntxd il. 
Armnianus Marcellinus, in detailing the immense po par;uion.N . if 
Julian for his last campaign, particularizes inuoug the wartike. 
engines one which was named Malleolus. He describes 0: as a 
dart having between its shah and point a sp(icios ni iron cratUc 
with many apertures. The interior of ilii.s wos Idled \vid>, .uf 
inflammable compound (ignem cuiu aliifuo uhmeiito). It' was to 
be thrown from a weak or siackoaed bow (area mvalido uei 
remissiore), as it' was liable to be cxtingui.shed (pc.vhnps, 
it was fully ignited) b\ passing rapidly Un/ough i!u; air. \\ (uar • 
ever it fell, it l>iniu?(l teaadh'r; water scrv ed only inen ,e.e 
the vigour oi* the flame which vviis exlinguishablc by <hi.si alum' 
(ncc remediu u!lo <piam supcajacb) pubvOe <>.>n>vn)i(ur). TJu'. js 
prcicisely the non mfnn eAtiegidiur (upui stal iuena. “ ol' Wn-. 
monkish rhymer, Willnn a, lew page.', Amnnarnis bus auohii r 
passage vvliudi neems to c.stabhsh the idenlit) ol one* vunety ei 
naphtha vvitlj the inflnnmuible ingredient which gase i(s ciiiei' 
energy to tJic (ireck tire. Hie (iii \ssyri:i) na.pinJui. gi-nii.ni 
pict'a, specie .gbilinosa, sirinlis i})sa bilunvod het. 

liqiHJi'is aidere cu:*)vf )’il ge.ni>s, iiulbnu iJivcuil h{uuan.a jiua*-. pi.». - 
ter pulveveni exstiicgueudi connnetitum/’' ifo s(iOii aiduvoio.! ; 
describes liie oh uin iVledifunn as UvStai in the r-r^nu: rnunm r >,\nb 
tlie charge of line nialleolus (!m nearly ujxaiis infleod Id.s idfiiu r 
words), and s(aU-s it to bo pre).>ared b>y mixing comiami o\\ wni* 
a species of aiHi, aher long* digv‘,st.ji;n, tfockc.iinig n vei 

more by tin.' addition of. a sj)ecies of nuphllra. Uhuun nsu.^ 
communis herba quarlu/u inli'Ctum coadimu Inn iim i\'runi p( idi, 
ud diuiurmtatem servantes, ct cujaicsccus dmaiU ex malerm \eiK.- 
naturaiis simdis oleo cra^^siori, cjua* species gignitur aped |b‘» ui- 
quara ut dixi^nus Na.juht.hain vu^cabulo apjadlav(*re gemtiii." d'iio ; 
•v^-omposition answering in its use and efleefs to the (jrie( k, or 
unit is termed by Theophaucs, the Homan firry ajjpvuu's t.<i h,»vu- 
been well known at l<*a.st 300 years belbre its supposed itivtuilton 
by Callinicus* He may indeed have revived it > u.se, or inipreo < d 
its composition. In fact, Pliny, at a yet earlier period, describes 
the maltha nearly in the same manner, and us ern[)loy( d Ibr the 

• ft may ht? observrid that the Is njcntiojictl by Livy ?i)ul tulicr wrthr. 

5*»teri(W U> the age of A, MaTCoJlinus (V. Forrtlliru Lck. in vnriU ; but Uu y nr 
witli mpe^t totiic ronipottition ofila/v/iar^^c, I forbear to <riuU: theiu. 
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same purposes. “Cum quid adllgit solidi adhmret praiterea 
lacliis secpiitur fugientes. Sic defendere (Comagenes incplae) 
niipos oppiignaiite J.ucullo, flagrabatque miles armis suis aquis 
efiam aecentlitur terra, tautum restingui docuere experiiuenta.”* 
lu ill then f>f Lucullus, wo have the use of thi« eonipound, 
(or lit of its most energetic coustituent) restricted to aneast- 
vrn people, — a strong coiToi)orutiou of the conclusion at which 
Or, j\K has amve<i from other premises. But there is a ;fet 
earlier though less respectable testimony to the existence of a 
like olfnim incencliarjuin to be found in the remains of the mar- 
vel uuonger (Jtesias. He aillnns that the mountain chimair;i 
siuiils forth luonstant Hauies, which are increased by water, V)ut 
r^t;^^ulshf‘d by oarth.t iBliau has pn^served a still more 
ouriojis version of* tlic properties and use of na})htiia from the 
Ctesiasv lU. relates lho.t a gigantic worm is found in the 
iVom wh<\<e body is obtaim.'d an oil capable of Injriiing 
any i lung w itli which it r.‘<jmes in contact, evc^\ without the appli- 
caiion of hre. With this, it is said, he adds, that the;; Persian 
aa-'iiarcli l>(/sie.gf‘s and subdties towns, iiccilin'*' and usinta* no 
e!ia‘ine. He h.a.s iUen.dy to throw an earthen v^essel lilled 
ui(h t in* (iestrnctivc ihnd uitlnii the w^nlls, or against the gates, 
jor.i > i lu^^.'oiucs uselc'ss. It can. be evtinguishcd only by 

Li: earth lunl uibj.>ish.:|; Photius has an extract from 
thj,; ^ iine naartf-r to the sanio jnirposi^.^ Strabo also mentions 
b.;t]t the •;‘<Tei and li<[ul<i \arieties of nnoluha. He states that 
?i ///^/(/ he ^ Miugur.hed !>y a re/y/ //o;i>v of'irotcr; but 

*hrh it nnav be (jueiicbed l;>y ilust , alum, -inegar, or bii’fllimc jj 
!b. ?h.e ae'lluniVy of Ih'alt^sihi'nes, !t. 'svonid pnjbably be 

> > (hditahN tre k to mu!t!|dy yet iuvtlier inn rc.reitmccs to early 
am . <ori1 ]}\\\ <'UO\igh lias been, 1. t.hiiik, aiiduceel to show 

jlno :he « In ( k was known to the‘ lloniaas beibre the time 
«?f < aninit'us, or evmi of ( anistaniine, 

I |?:i>s !o the pane ra]di (juotf d iVoni the Sjxa'.uliun !?egale. 
i In,-, is, tjs Hr. -Vi justly rcfuarks, very obscaire. To me it bears 
He- a j)pearanc(.Md’ an (sxtreo't from some Sc.rddic poem; at least, 
h \< c.- »n(:ei\ ( h) in the met aplioricaf slyie of their vcrsiUcalion. 

I slu.'iihi rlecidediy prnlbr riajidiiiu with iho iMSS. elidlignrn 
for niuuligui'n Inga (q. d. ignes liaininous). Skialldar Jautira 
uwuld j)o<hii:al.lv bo nscul to c\pro.s.s the gigantic dostroyor of 
sluehis, ur even of fortirir'iitions (hostis gigautens testudiaum) : 
the incm vns (blue^nih may n f'er either to a large cross bow ja&Jto 
iho spring ^)tT!ic balista, Tliis, it maybe said, is a forced inter- 

Dire. Hrd. Nat. K e, r. M) U 

^ V. rtc.siain in apjx Ucro<I«(. p.^OO, ct. Plin* Itisl. Nat. 1. S?, 

mo, 

t Cie.*-’, ft{ stipr.'i, ]>. ( tos. p, 835?. 

j| Sa'a)>«>„ Isl. Ov*m. p. lOiViv 

I have nut h:i<I die omx^riuiiity of runsuldng Vr^ctius, the Poliorceticon of LipMus, 
the Win ks of Anian, oir of Quinnis t’nrtius. or the tih^sNary of l)uciuige, My 
of Plin y anil Ammianus Marcelliuu^ are uufortunattly without jiotes. ^ ’ 
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pretatian,' but many of their well-known metapliors havi;- ;ui 
aspect tivr more harsh and enigmatical, 

Oa the subject of the Greek lire mentioned by .ToinviUi I 
regret that I cannot see cpiite so clearly as Dr. M. do(.s, tin’, 
proof of its resemblance to any thing in our inotlern artillery. 
The term petrarium or perriere seems to have bvnm applied com- 
monly to that variety of balista which threw large stones. Had 
i tboeii a mortar, Joinville would, I should think, have menliom d 
its novelty. There must be some discrepancies too in the MS, 
text of his description. Th'e only edition within my reach (Paris, 
Svo. 1785) does not any where mention the carcase as sent fro/u 
the bottom of tlie Pernerc. Allowing this, however, to be the 
correct reading, it would be equally descriptive of that variety 
of balista in which the missile body was projected from a cup 
attached to the end of a lever strained backvfards nnti! parul’el, 
or nearly so, with the horizon. Joinville, moreover, stater, that 
the fire was exting^iished, and that in one case by a single nvau, 
“par ung home qi(e avions, propre a ce faire." In fact , the dre-.ni 
of the honest chronicler and Jiis companions was not so mucli 
that of personal injury from the fire, as from the deslrnction of 
their wooden cuniculi or cat-castles (cRatz chasteilz). It would 
surely be beyond the power of a single man to extinguish a caissc 
filled with an inflammable compound of which nitre made apart, 
while a barrel or cradle-full of tow dipped in bitumiqons niattcr, 
if at a distance from auv thing else infiarnmabie, might be smo- 
thered up with saitd an<f dirt at no great peril.* 

In later times, the use of artillery appears, as Dr. .M. remarks, 
gradually to have driven the Greek fire ott’the stage; but as its 
use decreased, the recipe for its fabiicatiou becaim; nuu !i 
more complicated and mysterious. V. Ibringuccio + gives a 
most formidable list of the substances required for ensmiuiz iIp> 
highest degree of success in such compounds. Among th.e.-o 
the oleum sulplmris is almost invariably prominent, an addition 
which must, by decomjiosing the nitre, have rather lessimed 
than added to their force. The very intricatiy and clumsiness <>{' 
his formula! show that such mixtures were beconiitig rapidly the 
objects rather of quackery than of practical use. At a still more 
recent period, Fludd, the well-known mystic, declines revealing 
tlie composition. u.sed for fire-pOts, as being a secret which 
belonged to his country .'I 

♦ My edition of Joinville contains a long note on the flrcek /ire by tbc Icarnecl Du 
: he catries it no liigher than Callmtcus, He quotes two toxnarkablc passages 
from the Tacticjt of I^eon and the Alexia#; of A* fVwnncna ; but Uiere is some o!»scnnty 
in his interpretations, especbUly of the latter; and J have not at present xteceds to the 
original text of either^ 

t Fu’Otedinia, 1* 10^ c. 0- The same writer gives (I, 10, c* 5) a curious clesni prion 
of a squib or rwket. made of wood or irpii, an<l capable ^of throwing stones or \yA\K. 
This, wiricJi hiiH been Irrtn.scrihtH) into later works on pyrot^chny, <‘r some like mtU* 
may have suggested the rockets now in use. 

J'^^liuld .Macrocotmius, p- 4^"^. ^ 
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I j ear that tho best apology which caii be offered for the 
length ol' tills memorandum will be found in its date. It is at 
leas*, sensonnhle. 

Believe me, my dear Sir, very truly yours, 

J. J. Conybeabt;. 


In looking over Ctesias, I found a curious anticipation of the 
use of conductors for lightning which I do not recollect to have 
seen nutice.d. lie relates that a certiiin variety of iron is found 
' which, when fixed into the ground (irjjyw/xEvof sv tji yn),* 

lias tfio power of averting storms and lightnings (nrpijcmipas).* 


V 

I would take this opportunity of correctingkan apparent inac- 
cui y in ray account of V. Binnguccio. lie is the first writer 
with whom I am acquainted who mentions hianganesc by its 
pri <i nt >tafnc. Ivarlier writers (as quoted by Beckman) allude to 
Its use. but, term it magues, or magnesia, I might have added, 
i'lVdi Bitingnccio is mentioned with respect by Du Fresne and 
Bt ^ kman. Allow me to apologize for a few errors of the press 
which have crept into that article (originating, I fear, in the 
iiidiriiiuciness of my own bandwriting) : the Italian scholar will 
v( .xlilv discover and correct them. — “J, J. C. 


Article V» 

Un on Electrical Phenomenon. By M, P. Moyle, Esq, 

(Vi) the Editor of the Annals (>f Philosophi/.) 

JIMcm^ JVoVi) f}^ 

'I'fi V. following circum.stancc being new to me, and finding no 
mention matlo of it by chemical writers, induces me to present 
d to your readens, some, of whom it may possil.dy interest. 

On constructing a thermometer after the usual maimer, wjth R- 
glass tube liaving an oval base, and after it had been hermetically 
scaled, 1 found, on the subsidence of tlie mercury, that the tube 
was not perfectly free from damp, so ,that some of the mercury 
mlhered to its sides, and prevented its regular fall. It is neces- 
sary in this case to subject the tube to tho heafof a spint-iamii 
to expel iti this I did without admitting the air ; and when tfie 


b ilicAx ut istipra, siub uuUd. 
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glass was heateO, I forcud the mercury horn the bulb vvitli the 
heat of my hau<l past the heated spot ; the heat was great, 
though not visible, and as the mercury rose in a gaseous slate, 
and passed to the upper end of the tube where itw’as condensed, 
J was struck with the phenomenon of a vivid flash of light (par- 
ticularly observable in the dark) of a bright blue colour. 'I'his 
continued so long as the heat was sufficient to raise the mercury 
to a gaseous state. 

This light nuuh resembled the electrical spiral tube, and a. 
frequent repetition of the experiment was uuilbnnly attended 
with similar results. 1 now admitteil the air, ami the .'.aim 
effects could not be produced. On using a tube ofl;ug<‘r dimen- 
sions, and under similar circumstances, the eliect was juuch 
more striking. 

I at first suspected that possibly the mercyry might be conta- 
ininai^d w'ith asmail portion ofzinc,as the brilliant light so miich 
resembled that in a state of ignition ; but f)a rejanv! ing 

the experiment with mercury in which no trace oi’any adveuii- 
tious ingredient Could be discovered, the eflects were |)re( isi ly 
us before. 1 am, Sir, your obedient s(a vani, 

M. P. Movck. 


Artici.e VI. 

On the Temperature of Mines, Cornmuniealtsl to the C'oinwidl 
Geological Society, by 11. W. Pox, Pist]. 

Tue high temperature which prevails in mines having excUoi 
KOfiie attention, I am induced to siibmit to the Co?’n\vail (ic.Mli.ei 
cal Society the result of further observations vvhicli have bci ii 
made on the subject in several mines, since my Just communi- 
cation. 

At South Iluel Tovvan copper mine, in the parish of St. A gm s. 
the temperature of the water in the cistern at the “samp, ' or 
bottom of the mine (45 fathoms deep), was Ptf'. I'his may be 
taken, therefore, as the mean temperature of (he streams o(‘ 
water, wliich flow through the deepest levels, or galleries, into 
the cistern. Two men were employed at one tiiiie (tlvaf is, H in 
‘2-^ ifours) in this part of the mine. 

Paist Liscomb, a copper mine in Devonshire, d<qUlj <S2 fathotns. 
Temperature oi' water m the cistern fid'’. 

lliiel Unity Wood, a tiii and copper miiio inGwi tmap PariNh, 
depth H(» I'athoins. Temperature of water, tiikcm as before, b i’“. 
loiiiv men constantly worked at the bottom of this miite. 

J.ieer Alston, a, lead mine in Devonsliire, 120 I'athoms deep , 
(ifrb” of temperature, taken as before. 
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l\:.l(ricc, a tin and copper mine, in the parish of .Gwennap. 

I einperatuve ot the water in the lowest cistern, in one shaft, 
which was 144 fathoms deep. Eight men were constantly 
employed at a lime, at the bottom ot' this part of the mine, 
licsulov-, two men, during the day on tribute''). The tempera- 
tun of tho, water iji another shaft of the same depth, and tried in. 
tin? same way, was Hif\ Two men only were employed at a 
I line, in The levels at the bottom, # 

( \»nsorKhtt.ed copper mines in Gwennap. One shaft is 150 
fathonis dee p, aufl the temperature of the water 7(P. 8iv men 
ivi iii employed at a time at tlie bottom. Tlie temperature of 
i1ie water, ascertained in the same way, in another shaft, of tlie 
> -uiu? depth, was Hif' j and here there were eiglit men at work, 
at ii lirue. 

Uuf I IdiciuKshi^, a copper mluo in Devonshire. Temperature 
I'T tlie water 1akt’)i as above was 04*5^ at the depth of 170 ta- 
tiniius, 'lh(\ numlujr of mem einpioyed ai^the bottom lias not 
!a iej>orte<l ; but as tliey were sinking the engine shaft, thf-re 
<-muU 1 n^d. be less tivaii tavo. There is, whei^fils dcptli is cousi- 
d-. r'.-d, Ji very smali gnauiity of water ilowiug into tlie bottom of 
tl'os mine; ; j'or it ivfpnres only a .si.x mph box, and live strokes of 
fiiv, ' i.p.nse ;i minute, to draw it uj>. dhe mine is situated oa 
Vi v\ ‘ icvin.ed gtuund, bordt.aing the granilo intis of Dartmoor. 

/\l{!io]igl>. the tempevaturi.; <.>f the wate.r is ]>robal)ly more than 
I f ;d.«o>e t!u' im.Gui of ilie <‘limate in wiiich it, is situated, it is 
<a j'riu'lv imu.h iiiferi(u' to tlie temperature generally observed in 

• - of 1 iu; .sailU‘ di'pth. 

1 n<* mMiiTmcrnioiU'fl iitinrs, being pa.rtly bilcil \vitli water, I 
‘livo 1 i*iupi;ruMirv‘ of ilu‘ water ivmainimr in 

No'ili ihai \ iiirin, a cuj>[a''r mine nt .Agnes parish. Thu 
U nip; ruOire <fj‘ die water, wiiich st<>od at oi) fataoms under the 
.on hu'e, n a.s e-t 

Aangih’s, a copper snine in the parish o!’ Kca. 'I'hc tem[)ora-« 
line of du? water at /)*> lalheans uiuier the surface was 5S*\ 
Nmi'idw- i.' S'S f;0 hoins «lev'-p at iiw eagiue. slndt. The maehinery 
for ptiutpuc; dio water c.ut oi* this mnie liadi very rec-endy Ihuui 
s» f Uj Work, ai:<[ had eousi cpiently made but btdo pn/gia.ss iji 
dieiuine ib. .f mrnidon tins in ceiaueciiou witii my remarks on 
die tt'm[>er,d lire, oi' >t(ipjH‘d niiues, in oiiler to account for its 
not bvann' grt ab la T!m \eins in dns mine art'- large, and remark- 
able {\)V tho fjuantify c>i‘ivon pyriU s they coutanu 

IVesaveuii, a copper rniuo iu Gwennap. The tempera rnfe of 
die \\'<ilc\ standing al \00 fafhoms undt.r the surface is d0\ and 
the whole depth of the mim; is I dl lathoms. It is silnaievl oa 
ehwated gromul about 180 teet abot^e the level of du; sea, and 
(4 nmieovVr in granite, in which the reinp^/ralnre genorally 
appears in \h'. iuteiior to what is observed in kiiias/' or clay 

r-Lit« 1 a( i*(jnal<iv*pdis, 

.lbu:l Alaid copper mine. Tim walex wlueh it coutaius ^ 12f^ 
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futlioms from the surface, 30 fathoms in depth, and 00'^ of 
perature. 'J'herc are no purnn^ this mine, but the water has 
recently been considerably reduced, in consetpience of tluf 
reworking and draining of some neighbouring mines ; ail the 
water from the higher levels, ike. must, thereiV>re, be mixed with 
tiiat in the mine, and reduce its temperature, w hich is in a con- 
siderable degree prevented in nriues, which are furnislmd with 
pumps, by placing cisterns to receive the water at ditferent 
levels. 

Mines which contain much water, if the workings have bfM:;u 
ojjly recently renew ed, arc generally of' an inlerlor temperatiu to 
those of equal depth vvliich arc dmhied to the bottom. 

This remark apjdies, in a nmcli greater degree, nhm 
which have been long stopped, and filled with water: in couhrm-' 
atlon of winch, the three following instances may be giveii- 

31ie water in Herlajid copper mine, in llie parisli <jf (t whiear.. 
m the shaft, at th.e a<lit level, 3l fathoms deep, is oniy rA'\ 
though the mine is 16‘i fathoms in depth. 

At South liuel A’nn, in the same parish, the water in llie shall 
was likewise 54^, the depth of tfic adit being i I, and that of the 
mine 23 fatlioms- 

At CunuiJS J/ake copper mine, in the parisli of (’?;dstock, 
whicii is 126 fathoms deep, the water in the shaft, at the add 
level, 35 fathoms deep, was 67^. 

The water that Hows out through the adits of stoppeal nnn».‘s, 
is, i presume, derived from the superincumbent strata, or indi- 
rectly, l)y displacing the water in the shafts, or in the uj)per 
levels that comnnmicate with them, and vv]ii<di mast he, m a 
greater or less degree, more accessible, and oiler an easier out- 
let to tlie water than thost? which ax'e deeper and move remote. 

If tliis be admitted, it follows that the water which issues out 
of the toj>s of shafts of stopped minesv does not {>rocticd fromtlu*. 
deepen' levels ; but, on the contrary, it seems Ihghly probable, 
that the water they contain is nearly stationary, and as it does 
not readily communicate heat in a lateral direction, that its 
temperature may materially vary from that in the shafts ; whereas 
it is well known that in a perpendicular or oblique column of 
water, an interchemge will take place between the warnu^r part 
of the lujuid column at, the bottom, and ilie colder at tlio top, (ill 
an ecpAulily of temperature is produced through tlie whole. 

. ? .Hltribtite the higher teinj>jratme of the water iu Guunis 

Lake shaft, at least in part, to the very elevated ground in its 
iiumodiatc neighbourhood ; although the relative temperature of 
the water in the s^bufts of i^toppedminetj^may also depend, on the 
greater or less depth, at which the columns of water commenc- 
ing above the adit level, cominuixicate with the shafts,, or with 
tin levels connected with them. 

When the w<jrking of Tincroft tia and copper mine in Cam- 
bjoih- o arish, was recently resumed, after it had been for sevend 

4 
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nu)i!rfli>! suspftidcd ; nn opportunity occurred for a!?ccitninin^ 
the temperature of the water, when it was sunk to t he depth of 
12(' fatlnniis under the stu'lace, and was only 10 fathoms de(;p, 
in tin- bottom of the mine. It was thtm found to be 03'’, and 
this was before many men had resumed their labours, or indeed 
any ol t})em, at the inferior levels ; and inoreoA^er, at the time of 
making the olisei vations, even the few men who worked in the 
mine had not been in it for tlie space of nearly two days. * 

Near the middle of 1819, when the water stood at the same 
place in the mine, and it was, and had long been, in a state of 
)idl working; the temperature of the water at the bottom w-.u; 
tally d!)’. l^erhaps tile water will again be reduced to tliis tem- 
pc rature, if it should remain at the same depth iu the mine ; for 
is not reasonable to suppose, that the droppings of colder water 
d< -j\n through the ‘shafts must alfect the temperature of that at 
(he bottom { 

!n couse(|uonce of an accident in the st^ani-cngine at Ting 
Tang, (he water rose consiilerably in the mine. On Us being 
avaiii sunk to within 10 fathoms of the bottom, the mine being 
i 17 lidhoms deep, its temperature at tliis .station was found to 
hr- (!;! .T; wlicrcus the water pumpe<l u[> from the bottom into a 
cislt.-.ru immediately alwve the place of observation was 05'’; so 
ibat liic water seems t<.i have been To'’ warmer, at the tlepth of 
Id ia.i h-oms, than at its surface. Tliis phenomenon must, I think, 
lx- aUuimled l,o the under emrent from the level caused by the 
action of thejiumps, 

A tin t, eonnuuiucated to me by a gentleman in the brewhouse 
of Ikirelay and (.o. at Southwark, may here be noticed. Not 
long ago, a well wa.s sunk, in onler to procure water for the 
supply of the brewerv. They did not attain their object, until 
they iiiid got down 140 feet imder the surface, and cut through 
the great berl of clay, which lies under the nietropohs. The 
water (hen rose rapidiy iu the well, its temperature lieiug AT, 
which it invariably maintains at all seasons of the year. Now 
(he diniate of Loudon and its vicinity is at ihe mean 'temperature 
of4f>.V’ on the authority of Luke Howard, which is -i-o ’ under 
thiit of the walei in the well. 

1 stated at the la.st iinnual meeting of this t>ociety that a 
thermometer buried at the depth of three feet in a rock iu a 
level at Dolcoath Mine, 230 fathoms under the surface, indi- 
cated, during eight months, a temperature of about 76'-' to 
wlu'u the m'me was clear of water. It has subsei|ucatly rcmaiiuMi 
in the same place nearly twelve monlh.s iougor, and the nu-veury 
has continued stationary at 76*5”, nptwitlistaiuling the changes 
of the season. 

Although, I think, it will bo admitte'd, that the botloin.s of 
our uiiues arc, for many reasons, less liable to In- intimau'od by 
adventitious cau.ses than the superior U-vels, I shall gne the 
re.sults of yavious obscivatioUs made on the teuipctatiy^ uti 
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wit. r in ihc undcrmeniioned mines, at different levels- an<l, as 
c/r ir was ascertained, oftlie air also at the same stations, in 
order to show the relative temperature of both, and the ratio m 
wl^th til eased in depth, without particulansing tlie mines 
hi widci the experiments were respectively made, as this appeals 

^'"TL'mine^Sed to were South Huel Towan, East Liscotnl), 
iJel S Woo^ Alston, Poldice, the Consolidated 

Min-is lluid Friendship, the United Mines, lro.skeib\, Duel 

aiul likewise Huel Maid. Nangiles North 

Uri VirtmT and^esavean. The four last mentumorl nmus 
haviiu- been partly full of water for many years the hgmes 
which refer to them are distinguished by an astensk. 
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Ia taking the temperature of tlie water in the different levels 
of mines, care was generally observed to select the largest 
MiVams, and to put the tliermometer at or near the ydaces where 
they first iiow into the mines, so that lire influence ol any heat 
from ilie mines seems to )>e (>ut out of tlie question. 

ft uppvrars that in almost all the mines which have been exa- 
mined, tiic highest tempeniture has been found at the boU(*m, 
anfl it is iloserving of notice, that here, in most in^^ancos ihar t 
iSave invesligated since my last paper, very fexv workmen are 
einployed ; and generally tludr munber increases at each level iu 
;.*s<a*uding iVmn the bottom, as high upas one quarter, or owii 
on‘:-iiHrd ol the way; so that not very far Iroia tlie middle of 
liinK ;., th(;y arc lre(|U(-ntly the most lunnerous. 

At :t ievei ISO huhoins ander the surface in the UmledMiaes, 

! hod \ii«; leioporature of the water whicli was, and Jiad been 
id months, bO lulhoms deep tn tlie ndoe, was 80'-', and it 
otreitni mI ‘ watei liowiiig into the same Ictvei^ was t>7\ 'i1\is is 
«'o!y hall a. degree* les.s than it was ;d tliu :-.aiUie ]*!aee in 1 82(k 
At liiai boa: ubtool -hib irun: ^vcJ•e enif)joy('(l in lliu mine eight 
beers fso i) day, and Hi)on1 AO on uii average Ibv the rein.iimJer 
24 hours. W iuai the last, oijsei'vation was made, only 
rd,«;oii dOi,^ uuiii worked in tJye mine eigiit liours aday, and about 
O' during the reuKurnug U* In cars. 

I do nod «iisiuUe, that n\ h-.vuls^ wlune lliere is no cur- 

reob die prcsi-ncj;: ol’ the mcii increases the temperature of tfio 
au', ye'! it di>es uoJ api>eai lyy the above table that tin^ }u?at of 
ah' is usualiy mucli greater titan that ol'ilic water in tliesam!.^ 
pl<u:e,s, perhaps on an average not exceeibug or '2'\ In niany 
iicdances. indeeii, the water was from to 4 wanner than thu 
surrmniding atr, and ihis occurrer! iii several mines at ru’ near 
tim tl( i. pe<t levels^ 

ihd'oj'v 1 C!>ric!udo iny entautu'utio)) of facts, it may, jterlimps, 
lie desirable to stair- the tt.-niperature of the water which flows 
rio'ougli liie g;rcat adit, and is discliarged nt-ar mine. 

aho\e Oarnon Wdley, T’his vulil travers/v - the. principal mining 
djNtri!:? of Coruwafl, ^ind extends nearly 80 miles, im-laduug its 
difl’enaji ramifleat ions, and more Uiau five mihr'^ fremi e,iir t vire- 
mily tr> l!ie ralna* iu our* direction, and three miles in auoliter. 

4'hc bunptu'al urc’ of the water was taken near the moutl). of llm 
adit about six \ve(.‘ks since, and was found to la- l?icliarti 

dbomas, laud-surveyor of ralmouth (author of uu iiil(;reeb :g 
ura.p of a largt' of our miiung district), has aseerlaineci, 

by frequeii}. observations, that the quantity of water <lic^charga. d 
by the; adit atrifllcrent limes of ihe^year, has varied from b ib to 
l()4 1 cubic feet per uuuutc ; but as some deep miaies have been 
s(:t to work since he made his experiments, tlh^ average quantity 
is now probably greater. It appears, on luaking a comparison of 
the depth of* tluV water at the time the foregoing ternperainro 
was ascertained, with 4]i.s calculaiions, that the (juaiuTfcy 
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charged was equal to 14(10 caiOic feet per minute, or aOout 
C(),()00 tons per day. 

llu^ sreat. adit is divided into three primdpal branches, ‘ho 
fust of wliieli uuilcs with it, at about a mile from its moutli, an'.l 
communicates with the United and the Consolidated IVIincs, 
Hue! Squire, Ting I’ang, Huel Maid, and Soutii lluel Jewel, tin; 
average depth of wliich mines seems to bo about l.jO to ](i0 
fathoms. The lemptralure of the water in thi.s luauch ue.ir tlm 
junction, and about one mile and a lialf from (he inijres wbieh 
principally supply it with water was ahout the end of last 

month, when this and the following observations w'cre m.ide. 
At nearly a mile further on, the great adit i.s divided into two 
branches; one of them receives the w'ater from Poldice, Huel 
Unity, Huel Unity Wood, Huel Damsel, Huel Purk, Hesc 
Lobby,riuel Hope, Huel Gorland, HuelJewelly andlluelChninM, 
the average depth of which is, perhaps, from 110 to 120 fiilnuns, 
and the temperature of the water in the branch, at about a mile 
from the principal mine.s above named, was GOeVk 

Tlie other branch is connected withTreskerby, Huel ('ha],> r i, 
Chacevvater, North Dow ns, Creegbraw.s, 1 luel Jldy s, Cardrew , and 
a few smaller mines ; their average d<q>th may ho estiiuaft d at 
100 to 1 10 fatiioins, and tlm temperature of the W'atrn in tjie adit, 
abi'/ut three miles and a half from the mines, was 05 ’. 

I have not ascertained the (juontity of water di.'^ciia.rged b\ 
each of these branches ; but it is evident they carry oft' net only 
the water pumped from the various levels of the respective mia/ 
but also that which is drained from the strata under whicli thev 
pass, and which is from 00 to 50, and in some places from (>'0 ti. 
70 fathoms in thickness. 

The temjverature of the water in the adit is, tlierefore, evam 
more consideraljle than might be expected, and the dilii ixuice 
observed in the branches may be utfributed to the n’lutivcj 
depths of the mines with which they are connected, and t<» many 
of those communicaling with the two last mentioned branches 
being stopped, or partly full of water. 

1 liave mentioned that the water Hows into cisterns at dilferent 
levels in mines, being partly or entirely retained by the jock on 
which it rests, but generally from the strata being mor<' or less 
porous, some of the water sinks through it, aiid may eii lu r mix 
with an inferior portion, hcl'orc it Hows into the levels, or itsmur- 
de.scends m numerous drops, or small streamlets, fiom the: 
roolfTof d eeper levels; and in either case, it must produce moic 
or less infiueucc on the temperature, and prevent its being uni- 
forni at equal depths. 

If there were a perfectly free and open communication betweem 
the various portions of water under the .surl’acc of the earth, it 
IS evi<i(;nt tliat miiufs could not he drained, but the pressure o!' 
the columns i,f water would be irresi.stible, audtiuur imp: tuositv 
‘.iverwheiuiiug- c 
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'fhc hidi tc.iupcraturo in minos s^;cms to Iwvo no.n(;ce«t;:jrY 
connexion with the minerals which they contain, since where 
iron nyritcK is very abundant, the heat does nut appear to be 
p;reab:r (iiun where it is the reverse. 

U, as wc may conclude from the evidence adduced from, 
various quarters, that the high temperature which e.^ists under 
tlie surface of the earth does not arise ffem causes merely local 
or y.ccidcntid, must wo not suppose it cither to have biien 
imparted to Uie globe at its creation, or attrihuto it to !,ome 
cause constantly in operation ? If the former Iiypothe.sis be 
adoj>ted, it I'.annot readily be conceived that the heat i.s con-, 
ducted towards the circumference of tlui earth, by the sulfd 
suhstances of which it is composed; for if so, the internal heat 
musT he intensely, and iudeeu incredibly groat ; beside.s, many 
finis oppose this .conclusion ; among which it may be proper to 
mStice that granite, and other hard rocks, are generuliy of ratlier 
an iu'huior temperature compared wiUi clay -glale, and other mure 
{xiiou.s and softer rocks, which are worse conductors of caloric. 
It i.i true we may imagine water and vapoui»to convey and dif- 
fu.-e iu nt from liic interior of the globe towards the surface, and 
ino neco«sarily a<U>pt the conclusion, that the heat must be so 
iio - n at tSic ’centre : l.'ut, without settiii'g aside the ugenev of 
wD.rr .oid vapour in circuiating and equali/ino- the temperature, 
nv.iv if no*, with more probaliility be siq:>posed to depend upon 
KCtuu- C' lostantly operating cause ? If elcctrieity, fur instance, be 
< volv;;d. wiien kiveral dilierent iniuend substanciss ori; brought 
I'Uo contact, and likewise in the process of crystallization, ike, 
nuiv it, not, in connexion with the strata and vthis, and the 
;dni >,-t distinct portions of water which abound in tlio earth, 
ai.,o am its part on a. larger scale, and nut only excite lieat, hut 
cnnt.iLimte to ]:»roduce tlie extraordinary aggregation ami posi- 
tion of homogeneous minerals in v'cins, &c, and the bcautilul 
order whicli exists even under the surface of the eaith ? .f. venture 
to bring this forward merely as a suggestion, hoping, il it he 
thought to deserve any attention, that oUiers more compeleut 
ihuu myself will investigate the subject. 


Ao/c. — I will here mention a I’act whicli I consider to be con- 
nected w ith electricity. Having fastened a piece of iron pv rites 
with a brass wire in a mos.s bouse, the moss being ilamj), t found 
on the following day that the wire was bniken, and e.xcessivelv 
brif tic, and I he parts 'wiiicli iiad touched the pyrites were niirdi ixn- 
roded. On one ocimsion, after the brass wire had been fasieued 
once or twice round a piece of iri.in yij rites, and had reuuiiiu.d for 
some days euvelojied m <lauip limni. the constitiu ills ot (he 
biiis.s wire were se>parated, and it wws cuiiv^ntod into m.ijjper 
w ire coaled with zinc. 


Hr 


null 


rccentlv tried some cxpennunits on tlm ivutci«Kf ahn 


ll < 
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from the bottom of several deep mines, I find it, in most .in- 
stances, to contain in solution a very minute quantity of any 
foreign substance, varying, perhaps, from one to five or aix 
grains in a pint. Its relative purity appears to have no reference 
to the depth or temperature of the mines ; for instance, Huel 
Abraham, and Dolcoath, are the two deepest, and two of tin,; 
warmest nunes in the county; and die water from the bottom of 
theiie mines does not, iii either case, hold in solution more tlian 
about two grains of foreign matter in a pint. On the other hivml, 
some mines abound with much less pure water. That from tin; 
Cpnsolidi^ed Mines leaves 10 grains of residuum from a pint ; 
Huel Unity, 10 grains ; from one shaft in Poldice, 19 ; and 
from another 92 grains, frdm the same quantity. In most of tin; 
mine-water that 1 have examined, the muriatic salts, especially 
the muriates of lime and of iron, are most abundant. I have 
detected muriate of soda in some instances, particularly iq. the 
water from the botb.,»m of the United Mines, the Consolidated 
Mines, Huel Unity, and Poldice. 

Out of the 92 ghiins of residuum produced from a pint of 
water from one of the engine shafts of the latter mine, 24 grains 
proved to be the muriate of soda, 62 grains the muriates of linn* 
and magnesia, chiefly the former, and the remainder muriate of 
iron, aim a small quantity of the sulphate of lime. 

The water from another engine shaft of the same mine con- 
tained 64 - grains of muriate of soda, and about 13 grains of the 
muriates of lime and magnesia, and the carbonated oxide of 
non. All the mines above enumerated are situated in the inte- 
rior of this part of Cornwall, and are distant several miles from 
the sea ! 


Mr v . \ V iru Af . ^ w iri . 

11^ m » \ - \ n\ T MW - »f 4- I - 

Article VII. 

On the Depression of tJie Barometer in Dec. 1821. 

By M. P. Moyle, Esq. 

(To the Editor of the Annals of Philosophy,') 

SIR, lUUton, Nov. 6, 1S22. 

'HPck.ceiving a wish of Prof. Brandes in the Annals for Oct. 
that evenr particular relative to the great deoression of the mer- 
cury in the barometer in Dec. 1821, might "Se minutely detailed 
as it occurred in England, I ^beg to give my observatioi^^ begin- 
ning with the 24th of the inohth* 
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1821. 

Baroni. 

Mean. 

Thcr. 

Wind. 

Strength, 

Weather* 

Dec, ^4. 

— 8 a. in. 

28*405 



37 

K 

1 Brisk, 

Fine. 


I p. in. 

28*285 

28-290 

44 

E 

[Brisk. 

Cloudy. 


10 p. m. 

27*900 

— 

43 

N 

'Very brisk. 

Heavy »showerst. 

Dec. 25. 

— 8 a. ni. 

28-284 

— 

39 

W 

|Gentle, 

( ’-Itmdy. 


1 p. in. 

1 28-.i20 

28-310 

45 

WbyN 

'Bri.sk. 

Very hnc. 


10 p. Jii. 

' 2S*.‘?40 

— 

.39 


Brisk. 

Cloudy. ^ 

Dec. 20. 

— 8 a. ni. 

! 28*385 

— 

39 

NW 

Strong, 

Heavy rain. 


1 p. m. 

1 — — 

28-455 

— . 

NW 

'Boisterous. 

jSliowers. 


10 p. in. 

! ss-riM 


42 

NW 

Jioisteroiis. 

•ShowerH. 

Dec. 27.- 

— 8 a. in. 

1 28 08.3 

— 

42 

NW 

Boisterous. 

Heavy showers. 


1 p. m. 

28*787 

28*780 

16 

W 

jlVtisterous. 

Sliowcrs. • 


10 p. in. 

28-890 . 

— 

49 

w 

V'erj^ brisk. 

Cloudy, 

D.c, 2S.- 

— 8 a. in.i 

i 27-872 

— 

45 

SE 

r^oisterous. 

Heavy rain. 


10 ;i. in. 

; 27*8:10 

— 

— 

SE 

|B(n.srt'rous. 

Ht.avy rain. 


1 \ a. in. 

' 27*020 , 

— 

.50 

SW 

1 lioisterous. 

Heavy rain. 


! p. in. 

2T*4r>2 

27-738 

50 

svr 

i Boisterous. 

Showery. 

1 

7 p. ITl. 

27-744 

— . 

— 

8W 

Boisleroub. 

IShowery. 

• 

1 1 p. in. 

= 27*821 

— 

42 


Boisterous. 

Showery, 

Dec. 20,- 

— 1 p. in. 

! 28*742 

— 

47 

xNW 

Boisterous . 

Rain. 

Dro. :<0. 

— Ip. m- 

29-220 


50 

xw 

Brisk. 

Showery. 

Doc. S\, 

— 1 j), in. 

: 30 0,3.3 

— 

49 

NW 

Bris]>. 

iFinc. 

r ' A ^ \ > 


On tlic 28th, the mercury was at the lowest level with us, 
fhuH.i!» it appears to have been on the 25th on tlie Continent. 
The luii^hts taken at 10, 11, ami 1 o’clock, were by measuring 
ihi^ C'.ilnmn ot‘ mercury from its surface in the reservoir by an 
jK'curate. ruU;, and not by the graduated plate affixed to the 
instrument; but the reservoir is so largo that even this great 
fOl made but 0'034 parts of an incli difference in measuring 
it bv tin- <!eta<'lie'.l scale and the affixed. 

l' should in the n(;xt place state, that my house, or rather the 
site. ),>f file barometer, is 105-30 feet above the level of the sea, 
for which elevation there ought to bo an allowance of 0‘104 inch 
in the hei'-ht of the column of the mercury. This will reduce 
the lowest height to 27-510, for 27-020 - 0-104 = 27-510. 
This deduction should be made from all the results given by me 
fc>r ibe true height. 

I am, Sir, your obedient servant, 

M.P.Moylk. 



Neu' SOI., iv. 
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Article VIII. 

Axtromwacdl Observations, 1B22. 

By Col. Boaufoy, FUS. 

Bushel/ Heath, near Stanmore. 

Latitude 5 K' 37' 44\S'^ North, Lonj^ljitatle NV'est in time 20*93'^, 


Oct. 

17. 

Immersion 

of J upiter% 

third 5 

nh 

27' 

\V' 

jMean Time at Ihishcy, 



satellite . 


17 

VS 

35 

Mean 

Time at (ireenwi^h* 

Oct. 


Iiiuncrsiou 

of .Tupiter' 

s first ^ 

U 

10 

27 

JMean 

9'inie at Bushev. , 



satellite . 

1 

14 

11 

4S 

TVlcuu 

'rime at (rreenwich. 

Oct. 

26. 

Immersion 

of Jupiter’s 

Second K 

7 

27 

42 

iMean 

'rime at Bush«‘y. 



satellite 

i 

7 

29 

03 

Mean 

'i'lme at ( iruauvieJi. 

Kov. 

2. 

Immersion 

of .lupiter*i; 

second < 

10 

03 

39 

Mean 

7'ime at l>us]ie\. 



satellite. 

? 

10 

07 

00 

Mean 

3 ime at Itr- ejuvich, 

Nov. 

5. 

Immersion 

oO Jupiter 

s first ^ 

17 

AS 

02 

Mean 

’i’inu- .If Buslu y. 



satellite . , 

} 

17 

59 

23 

Mean 

3’ime at (iieenwieh. 

Nov, 

8*. 

Emersion 

of Jupiter’s 

tliird i 

9 

15 

02 

Mean 

'rin\e :it Busht'v , 



satellite . 

} 


16 

23 

5 lean 

’i’mu: ;it < ireeti>vich. 

Nov. 

1 j. 

Immersion 

of Jupiter’s 

third C 

0 

2M 

07 

.Mean 

'rime at Busliey, 



satellite . 

i 

9 

2ft 

28 

Mean 

'rime at linen v i.:ln 

Nov. 

16. 

Immersion 

of Jupiter’: 

3 first C 

8 

79 

3H 

Mean 

'i’ime at Ihishey. 



satellite. . 

3 

8 

50 

59 

Mean 

Time at Ifrccnwich. 


Article IX. 

On (xHifponiid hilerest^ I5y Mr. Jaiiirs Arluins, 

('lY) the F.ditor ot the: A}uinls of P/tiio/iop/n/A 

SIR., Sfoiit /i(u':Si , near /*/?/?, 4, 

li you can alhjvv the* follow iit;L( oKthofl of «h inonstr;UJi]^ the 
prinoipal thoorenis oi' compouiul intercut a jilaoo in tli<^ An//n/<, 
oj Philosophy^ I will tliaiik you for ils jli^.rrtiori thoreiii. 

1 urn, Sir, } <nir huuihlc sorvuut, 

.1 A M 1 , S A I) A M s . 

Article: 1. — fa t. l)e any principal smn put. out at compound 

Tiitcrfe.st, to find the amount in // yours. 

l.fit be the increase or ntfcrcsl <>F I/, in tlie first year, Hu u 

* Acforriing to the Nautiral Alnuinar, the emersion shoulfl have taken place at 
•j!. 30' hy the C:oniiai>>>ano: <hs Terns at 7’’ 38' L>', but the actual observation 

i^tiiurretl ul Ih' 
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will 1 4- — runoiDit of \L at the end of the first year, la 

ViUc niaiiner, ] + 4- ( l + ~y amount of 

1/. at the end of* I he s<'co!id year. 

f ^ ) 4 * 4- 1) ^ — amount of 1/. at the 

(Uid of* thf Ifiiul year. ^ 

^14* i ^ I 4 I ) r". (i f ^ y amount of I/, at the 

find n(4]ie fourt.li year. » 


fit ' ) — atrKMiiiT. »f ]/. at tiie end of the nth vear. If the 

^ i' / 

% 

fust ‘^xpres^mn uiult.iplied i)V (he y>rin<‘jpal P, and - r, vve 

shall have (1 a ; )'* V- .s — amouin of uj fi years, from 
vsimnc'c rn;)V (m foumi. , 

1//. 3. --!j t!\f p;ivtia'nl>. of inten-'^f hr s\ipposed to bc^ made 
al hi rtjaai )iilM'va,h> iii iheu wWl thr, lulerest ot 1/. tor 

»OM* ejirivai lu: \ au<l the i \d' inirivair. iu n \eurs nt n; 

tlu'ref''ve Uv ’aiiiite' - lor ?, aiid /n /( f’,»v // in Um last, tinualhari, 

si> el V (l 4 v 

W i:. M P \!. auJ /// ojfnuo'lv tlteh wd? | I 4 


:r.. :i nunforr ^ oi rrsjjo\r' t,) ifu <.*M;jiua>ii lo_:'. r // X ’4d'-13!J44-S* 
wXl\ . i r 

Art. • — 4"o iiijd llm \alue ‘»i P, dm* at tlu^ eml of ;* 

veaT'^. 

Ihv the series \n i\vt do\vuv'‘-ds, \ve have 

i \ -4 * } r- rnuomU *>i' I/. 1 \< ar since, 

\ r / 

(] ; ) .; anionnt <4 .1/, 3 v<‘ars sinre, 

\ f' ‘ 

( I r ^ ) r-T amount ol 1/. d years .-.incfy, 

y J " • 

/ 1 a * j " ' amount of i/. 4 years since. 


^ ) * “= amv>unt af \Lji years since, 

riie hist (>yj>ress)on beina, nmltijuied by thr* jaiuofival P, and 
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V 


_ r, will = amount of P n years since, ov tlie 

mcsent value of P due at the end of « years. 

' jlrt, 4._lf the payments of interest be supposed to be made 

at m equal intervals in a year, then will ^ ^y; 

Art. ‘2. IfP = 1 /. and wi infinitely great, then will 


i’ ; see 


( 


I 

r ” 

’ ^ mJ 


I ^ ?i r + — — YT^~Ti ^ T7^ . IS . I 


4- 


= anumher corrcspoiulingto tlie common log. - /•' x -I:) 12',M4)q 

^ Ar/.5.-If the principal l>. instead of imn’easm- as in AM - 1, 
denrase in the same ratio, we shall lunc. by a like mai.nci 

, S-, !h(: (lecieasc, of P 


icasouing, P (l — 


S,lhru wi!! IMl 


/' '■* 


in » years, and -4-: - - fneseiit t alue of P at liie end of 

n vears. Hence it appears, that nhcu tbo p.incip-.d i. e.-uinm- 
aUv increased hv the addi/oo, of tho niteresl, ti.o pies. n( ra,m- 
r.fV to be received // years hence wdl ol consequence he ii v. 
than P; so, on the eomrary, when tlie pi uiupal is pnUinuauy 
diminished h.sadirmiia, tlu. interes, . the present, valiieo, 1 ^ 
he iceeived n vears hence. \sdl be gmi/.a han 1 . 

Ar(. U.-lfni Art. I, oc P - .s, then udl P tl 4- c; - i , 
therefore (1 h ct" = oi. 

7. — So likewise in Art. d, If 

= therefore (1 ---■■)'■ -- 

find the amoani of 1/. payalile every i; year-, dur. 

in'’- n years, the interest payab!.; yearly. 

eP 1/ represent the sum payable every c >( ai.-. 
n 1 r* = amount at the end of the lost period, 

)\ L rp" - amount at the end of the second peno'l, 

\\ + ,qo = amount at the end of the thud period, 

<\ *t '- ' Mionmi at the. end of the v periods. 

therefore. I 4- (I + cf + (1 d- ry' + (1 + /)“ + 

,, , =r amount of 1/. payable every c years 

_(l + 1 

during u years ('^) 

q.^When » = 1, equation (u) will become p - — 

amount of an annuity of 1/. per annum for u years, and u .x 

<1 +rr -- 1 _ of an annuity a for rt years. 
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Art. ](). — ll llic in1(!rest bo payable rn. equal times in each 


yt ar, ♦'qaulioii (a) will Ixx’ome 




ainouut of 1/. 


payiibU; every v years, wlieti the interesl. is payable m equal 
Jiimvs in a year. ' ‘ • 

Art. 11. — 11 e = 1 , and m, as in Art. 10, ecjuation will 

-! 

become - — amount of an anmiilv ot 1 /- perauiumi,* 

(' ' i) - ' 

ulion ffuj is |.»:iyal)l(i tii f tjaul times in a year. 

Alt. r?.— 1 i' r, *inrJ. V ad ol a innltiplc ol* wln*li* 

vesu'sf - th part ol a year, tin.*?! vMlj the*' eX{>rf\s-,ion in 

r, , '-y .. , 

I V ’'{/ * u 

\\i.- iv- Iw raani' ; \ • -, muoiml of an aniuuty of 

i/. jn - a.iiiifiin, a' t'qnal dna’-, in a Vvar, when tin' iuie- 

tt-i i will Uir* anunil.y at. 

ri‘si^ fi thi' tii n.ni ■ii ilu- yi-arlx ainenw 

ri * ' ‘ 

Ai , y Id —'!'<• (hid [In- jn'C'^dK nj/uc ‘d' 1/. [»ay.r)le evi ry n ye;u.4 

• iiUti”' /' *'<0 mi«’rt‘si jtavaide yearU . 

d ’ 

|MC'NC,ni. \ <fl' ]/. at. tie: lanl rddlnj tirsr 
r (irr.M id ^aIut of 1/, at tht; end ol the set ond pentu!, 

_ p'»'( oaiJ \'ahit' of ! /, at (lie « ml <d die. (hi*’d 


( t . M ■ 

I 

\ 

.TrrT - 




. itu .seni vaiia* v»{ I /. at tln‘ end t*( the r j.ieriod;>, 

O I I ! 

vv'r,- (I rran'' + i'rT'rF 


pr 


.X lit value of !,/. payable every c years, during 


0> 


I (111)- 
( l i t )' t 
a \ < iU s - . 

Al l. 11. — When u is inlnuto, the* last <'.\pressiou becoines 

. . ' -- ],M, ^ent ^ able ol' a perpetuity of all sUeh tines. Tor 

in ibal eas<' ( 1 -I- r) ' " would beeouje. nitiiiitely snudl- 

Ar/. 16 .— When n = J, <he e.xpressiou wh became 
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‘ = present value of 1/. per annmu for n years, and 


a X 


1 _ (1 + !•)-■ 


present value of an annuity a for n years. 


^,,,l(5._\Vh™» is infinite, — will be inlinilely smnll, 

„,.d mav. therefore, be neolecb rl, the last expression n, .leal, 
ease wJnU hee-orne “ = present r.f an annnny „, payable 

n'rl'n.-Tf lire inteves' '>f 




(■ ' ') 

equation (/A will bocome ,- yuv 

pavaWe -v, ry a y-ars. «b.a, .he in.eosl .s payable ». e.p.al 
‘"'Tr/l'isS.-lfe 1. an,) as „> /Ml. 'inatlon (.'<1 "rb 

, ' " i' '..’ij ,,r,.s, n. value of H- 1" '' a.ninin lor ■; 

become ,y.. t 

( 1 t - j - ' 

ui' iTi.;!-.- romum i.)' iMyalilc « tyu-s 
in a year, Hun v.iU the c.xirr.,-s.nMn lu Art. ITbccmm > 

1- 0 ’ 

V vn ' 


l,re>(Mit r>( iio antmiiv .if 1/. p.-r ainmu., 


(' - ::.)■ 


,,„;.able-.sp.al.rnes,.,aveav. aln., He n,bav.. ...payable,,, 

'•bXV.^ipAnin , . 'be b'-' ■■vp,.,s-e.o v-.H b. 


■0 


vullic I'l' :u) in.iiiiily "f !/■ iM-r miiiiiir., 

i • - t / t t • t ' i r* • ' 1 \ 1 1 ( I K / t ' 1 i M 1 1 } i 1 1 n ( ' “f I ] l 1 1 

when both annuity and int-i. .at au. pa.ai.,.. i 

. - /' a 1 .. — ,,, 1. - mlhelii'at 


2 i,„.VVhen it is infinite, and u 


- tn. 


(■ :) 


article, will be infinitely small, in that ca.se ^ luesent value of 

i/. per aumua, when both annuity ami niteiest ai« j-asahh, 

equal tinier in a year Im- eve-r. i- ee . i - ^ 

^4r/. 22.— If in Art. 18, « be inlimtc, ibtfU will ^ 
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>ros(;nt. valuo ol'tlie porputuity of I/, per utmum, the interest 
payable di times in a ye<^r, 

A/i. 2 : 3 . — Jl' in Art. 19, n bn infinite, then will * x 

n 

_ — j resent value of the perpetuity of 1/. peraniiuui. 


( 


1 ! 


r 

Vi 



wliea tin* auuuily is payalile a times in u. year, and the iuleresl 
?/c' line, .IS* 

^ f or a lullor aceauint on tins subjov-.t, and for a vavi»itv ol'inte- 
r( stnrj. iind nsefn! ( \a.n).['»!<’-,, iMr. 1 naneis l>;nlv's Doctrine 
of Inttu'est a.nd Anuinli(‘-./' 


I'rom ilir |.r< (\t.din..;* .irindc.-^ tin. staio o!' tin' populatimi of a. 
iOiiiilrv nnd*'r oi\< n en e uni'll aneo-x mav en.^K bn fh^tin’inined. 

if n) :ii!\ pliM t; win I'n iln r«' is cn » nneratutn, '.om! the nirn’ase 
oi n. jpnluJ ion f ib -a! w' liir i' )!!• ;v\ nu.; law , J !)« .ojount of fho whc'le 
p.'ioni.ftion .0 •,ui\ 'j o ' n Oiue inn. Lt d( terniined ifs f»>llou'> : 
l.»a V fcjiresein die jjoimfn utn ;»t a fs n.int ry ai a iiv Veil [leriofl ; 

e.nmbei i -f birdijc ;*nd y I) - ^ nuiiibrr of <b aths ill 


\ tno', t In i» iH 


B — X) increase of 


popnial’em in die fn n \nar. 





.f’n .\ff j ‘r!n<ap,i]^ r' wa 10 ' |><.;pnLeunn for r ua* uritc 

, :ni i't} .■• e. ' ,n<‘ nv » jii h;<v> b' i 1 i s }' -'r, \ -zz::, jjOjai'^ 

jnn-, n tie 'end ol ve-ae-; 1 1 •“js b ‘V* ■ 



i 



} 


l\ 


t. r/ 

/ . A 


i r. 

■ f . y 
1 ‘ 1 


jj- |.< .\^ ^^;ii I i i ,■■)■ a- • ///, h'-im wlu'ib.H; >/ / . '« 

/ i) r) --- ',1 jHili'.i HI wluv'h ihr jM[Hilatioii would be 
llH i'< ;( <1 in ( Oil' T. r 

li' the popnhition (leer< :i'-e, we niujli ha'e ~ . j 

D — F, r, (lecna.'o; of' |)e[>ul;tii(>ii m file first, yoar, froiii wilt nca 

"■ * ’’ A’ - i3v siilwlitutinjj^ «i! .Vft. i*i . 

p ^ decrease cf popuKUtviii in ycar^ IliertloiCy 
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V. (1 - f')” 

A 


VI 


(1 -«■)’- 


P = A', 


VII. 


i>' = 



vm. w 


t . A' - 1 . 1 ' 


P - I . I 

If - = A', ihen will (I — »>*)* — lioni whence v ~ i , - 

— I . (] — (■■'■) = — [I . tn + (1 — f'll = period in winch tin/ 

population rvould be reduced -lit part. _^If tlic poptdati('n be 


increasin'^, we shall have by substituting in Art. 3, -- — — = 

population n years since ; and if rlccreusin!X. w-e have by Atl. o, 
)> 

— — — population n yoars sinco. (Soc jMr. Miluo's Annu!- 
vol. i. p. 103.) 


Arrr(CLi: X. 

ANAi'Ysl’.^ Oi 

Phi/nsnp/uiyil TrfUt<cu'Uin^^^ af ///r Soi h'fy ^3 /n? 

P'f/^ If. 

W j. liastmi, l;«v oiu' proiiijit It udt; in tlic nuulvsis ol' tin-- 
vvhicli hris just !>,* u }mt>lis(u'<i , tn (•nni]juii'^ut t- ii.>r vuu- l,u‘lair:^s 
in rrviewin-j: t lu lornu r ' ‘JU*. It cnni.nns llx' lollowin^' papi jn : 

XIX. r.ipr riitivnfs anf! Olh-vrrdl tn);^ i,fi llti‘ l)rrA'/'ii>/thff( nf' 
A'ldi^nrf ii’-ftf P rnjicrf i }( Stcrl d/td Irdfitn/ /*(’/<■, By W fl« 
liani Scnru::l)y, .luio lY-q, ((/oninninir.ul'd Ijy Sir lluui[>liry 
Davy, f>art;. PBS.) 

Dr, 01ill>iat» sncai'Iy ris llu* v<_ar IO(jO^ (lisy.t )V‘ Tud liiat imu 
becanio soaisifdy inairnt tjr tai ix niu’ luunnK red and flrauu out. 
whilo* lyifuj' nj a noilh and >out!i tlin'cl i(n» ; ' but. Mr. Scorcsliy 
cannot dj-.c ovf:)* ^Mfiat any nia;j;iU*tK:ai cirved by hainnu riinj; luus 
bnou ji'oflurt;d linyond lliat ot’ occasioning; a deviation in the 
compass rir ol’ <jivinc^ to lloatnuj:; liar-i or meilles the 

power of’ coidbrinnci; their pf^^ition to that of’ (lie inaj^nctic 
iiieridian/" 

Mu S. Itaviiig' alrr arly succeeded in detcinninlnp;, in a. g'nuil 
auiusure, the prim’dpal laaVs by which llu‘ dev» lojuucnt and 
destruction ol‘ laagnetisin in iron by pmeus-sion, scmvcnnjtd 
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filiAg, &c. arc o-ovorned/’ mid which Jiave been pub< 

lished in the Ediii. Phil. 1Vans. for IS?], confines; liiinself, iirtlic 
pr»^sciit connnnnicaliun, llie aj>j)lic:itieu of these laws to 

prnctir^al ina^^netisin : and r^anionlariy to the construeljon of 
jnac’e^'ts, vvitlumt the us(^ «>{ any niaynetized sub.^t muM." 

In examining tlic luaym lica! elh-cf. of perc i]ssi')ii on didi-omt 
hinds o( nsin and sh'el, Iwo O’sts einploytal ; lh(‘ wei dil^of 

iron that tjir !>ody wonhl lii't, utiillhe <|uantitv uf (U:Viati(;n that 
it wonld piodnof* on a luaLcneth'. nee*il«‘ when presented to it in a 
<a »lan! po-atioin anc! al a, ciahnn <h^tanec. f’o]- th(‘ tir^t test, 
tionnnon ironnads olh h jfeiaiit si /as weja* ura<lo nse of: iIk^v \ve,v<^ 
o1 th(‘ vs< lyhts «_•! ?, -1, I ], ? 1, ;',7, ho, 8S, lot), and ISS yrs. 
Portin' purpose oi seourinp; a e^ood aiid inuffuin c.oj.Om-t with 
t]u; nutynef 17-1 (I bar, the oxide. “D the. f*nds nt tin nails was 
rrau'sved by UM-ans nl a, liu<a tile, atid the (‘\t rriml U's wc're then 
poin-hed by ^iddnini; llnan on a.d'urk‘*v sOai^o d'lu; si coiul tt'st 
I ('Mijihysrd <*' •(isl>>t ed r.f a h-o'aiallwo li et. in ienydi, witii a iuU'j’i- 
tudinal inn' dosMvlIn^ nuddie divid^’d into iiudp-'-o and :i st'.nsibici 
jM’.elvt.d ra>ui]r.ir-s, 'fo lyiund. ay.dn-d (lie etiect s oi*t he inDipietisni 
o)’ [•( >-’ihi > 1 !^ 1 In' r:entiai hue ( •!' t lu' bfco'd as places! oxnctiv in an 
east a.ini vo‘-.( dn‘ecli(*n by rlu'. compass; and as tlu' boaol was 
hod hari/.i aintliy (hi a taliie, Ihis line was kMo\\n to be in tiui 
phiUe nj tSh' in.^soielie lapiatwiy and eon-tspuae Iv in a situation 
in vvli;,.}? sr:i,»ll ba.s ot naaj ar/- tiMi ,\[\] <aed by t lumna'o'tiel isni <.d' 
per.Ueao (e apj>b;»jj| tins ^ampie aop| eJiU us as a uieasuia' t>f 

niayeteU-m , tin' 'os;, \\!e'--«‘ ma .* ea'a j -.a. '-v-.-x to ia (‘xainmcd or 
o'Mr. >.({ cd , was land ahuiylic' esUralioK • • iu<' l.)e;n\i, \vitii its 
noilh p‘'>* ' bs !'s fit- u'» di'.' ••enpa';-. i ‘ee e*>ui[!ass was 

p^.-.a i d. -.'t li u n- ei ;il lh“. « ‘'nim- *a *'11’. in (d' t.he -a^'alt , sv> 

that d iH v*d!»* as e\:n'lhv « '• reyio aiade.s to the diiectiouot tlu'^ 
liar; and !,a'[’(ue tlm deauii e. a took pt.e ? . • l,'> ^jjoh woue rapu- 
<lmMnt lioiu (In.' har, 1 ho dislanee i '•Inuate^d t.>\ tin seaie 

on the loom'd, ami aUvavs \ eprosent ed (he spare lH't\veeu tlic 
jiorih ^ «hL o]- near* -t end of tin- ieuy and ihe l euli e v)l‘ 1 he <m)iu-- 
pa .-e d'h* . l.aaanier,- u oi <- a.b;, • t ‘inp{o\ » •(! ; .'‘.e l,»'l 'Jd.uUietas; 

\to y\ of Id o^lilee-^; and >o, d, ol ' oatua."" '-'vi lapd-. 

With, t m > a j.)pai a t I’o' , a mini! »er ot e \ pnvma. i .1 \\ 'i v' }a'i h 'i iued, 

awa ra! labh s ot Whie.h avo ’Oou: ai]*) tluJi' yoiujial re,'xulLs arc 


t a t y d , o i ' d I o \s : 

;\ o’'dindrie;d bar o! 'af// ‘'/a;/, inelu.'S l<mo\ and 

waayliine ->'** ymim., hiied, afo r repeat<-d iKUimu !'lim .m jicwter 
and. st< nr. b' aaain-:, jau eould i'oi i>o niaoh: n> bit. a nail oi 11 


drams. 

‘‘ 2 . 'The same liar liamnu'red verln-ally u)e>n a parle.ur poker, 
also held eieet, after 22 blows, fitied willi tlie lower end, 
vxliiUi n-.iK n norlh puh-, SS okums ; and oa a-in-; a lar'.aT h aa- 
jiK'v, i-ct'CMVail a (a.usKh.'rahIc infi,‘ase of pout.T, j.i .niiicin-' n 
.Irviaiion oOh.' conina ;s, <!nva iarlu's .li-f aat , of al lioLnoa,-. ; 

liiifiicr lia.miii<.jiM'.;-, i(' was. foiuul, ratlitr dnaiiusliod Ilian me aais- 
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ed the eflect. On the bur bcln<^ inverted, so that the north j^ole 
was upward, the inagnetisiii was very nearly destroyed by a 
single blow ; while two blows ehanginl the ptiles. llainnicring 
the end (d* the bar in tl)e. plane r)l the laagnotic e(jiiator also 
destr«>Yed the pohu'itv ; but the eileet was n«>t Ihlly pr<a<hu:ed 
until inanv blows had he^ i\ struck. 

When the [toker ha<l been j>revionsly hannnered la a verti- 
cal position, an iiuacaoC of luagnt lic eli'ect on tlie bar was 
obtained, a sinuh;. blow beioLi; iu‘W sntlicuM)t to enable llu: bar to 
lift about e;rains : and wlu'n (he (aid was haniinen d into a 
kind i)f eiin, so as lo Ik‘ ( asily bnn^etl, tlu'. bar was !)y tjne blov 
rendered caj^ablo ()t lifting belvveen iU) and d(j grains. Alu r h> 
blows, tlu‘ high(*st (Ih ct obtaunad in all tint e<|)(adnKait,s was 
product'd, tlui sanui liar readily li!‘l ing a nail ot‘ I'SS grains, being, 
nearly one-lhml oi its own ws labt ! 

The magnet i>.ui i»y pereur-.su »n was fi'und bv' subsecpient 
OXpm’iinent.s to b< auguu nlrd wln-n the leogtb of liie ban-', was 
ineorased ; thus a (pun } f -r^-im li < xliudin ;d bai' td' >ire! bve inciu s 
long, aficr K'Ciaviteg ) *00111 blows, ]u*o<liit‘rd a, dejln tiou of 
the in.'edhg at, tlu^ d'.-taaus. <.f luree nadirs, ed’ i:> \ an<! iifb’d f»'‘ 
grades. Anol her u-u (a* oi tie sain<= oai ^ ohIu < faig, atbu' 
sinnlar to'a{nu*\it, poxbu'rd a d'wiatuai of V i . and bib d do 
grains; a,nd a. (.bird liar oi thr >ana‘ kind id imdi' s Kaig, afo r 
do Miuikn’ IjIows, o'.-ra '- s air<l a (bviOion ojih.' ((anpa-^,-- <d 
and easily hM^d gr.eo^, i b» '-boj’t(>>i b,na )i w •a‘% oUm ivrd^ 

M(‘/d\ed llatfidi ( t tb*' ii) -•} two Idow^ ImiI llu ofbii.-N 

conliiiu<:(l tvo nu.'U m < n. i!:v as ihe pfaeus-jou was < onlunaab 
"Diese bars did mat is-ci ave a. pow er { (pu’l lo ih*}.l lost usial ; tin.: 
cause was p*robably tie ir guana i):n .dn**-s. 

d. A .^//va/g /a//;; //»d piopoilv } uinpi -reO . w as nipna d ni '.sleal 
ever position it w i\;.nniieru(b but iuo.^1 rapidly vsben ibon-aab 
po!<‘ W'as upward. r no Ini I lu r din.inul uai of ils uiagiifrMvjji 

cmild i>e jaodau'j'd wnh lie* '^<»ul!i i-nd upward, a (paiek lo--^ oi 
power wa> eiis'cti- d lay luimnu-uu- it w it Im. lu : lu a 1 b p(>i< Ujjward. 
Hut after tin* magin tuia bad liee-n rediua :1 In a. (uu tanL exOaO 
bv haninurring it) i><>th pt).snion-., tin. powu'- bueanu: nearlx' st;u 
tu-unirv ; so that <01 r-iiiking it in an\’ p-antjnn wilh lluu*>anie 
batiuner, \ <,ry little e.ii,iMg»: or niO lu-al v orem i*.'d/' 

l;e.sa,lus I iiU'se u suit I be- aul bnr ea nt I bo ejb < t oj jyeu’us- 
^siou on sedt stf'«d lu.rgieds, on soft unij not n la gnrt j/« <! , and (Ui 
cast iron. 0/( * (»/ //fr //^.^/ cap djjc of biting upward.'; of 
grams, wdu'n j.l.ns.fi vmlu allv upon tin* pok< r with its north pole 
upward, lue! ns luagiu-tuni drstrovi'd by live blows. A bar of 
so/f n*oi ol i.be sa;.if- .-a/*.; and form iis t in; st or I ba r (i rsl descnlx'd, 
and wejginn.;. about tdd) dtams, wa-. bamue u'd (or a con-adri a- 
hie tiui'* w'o^v. iv'M vm^'cally uj.'ou the j>o'!u r. d’be great«“'e 
elic;ot wine!) he r.ould prodaua; wub fbu lar’,p* iiamiuei vvas ;t 
deH(a;t!on ot lue eomfi.iss ii<a‘<ije, at tlie (listance of threi; inches, 
oi Ibrb grcrs, In thts it hfte'd a najl (d' (»’ bu^. 
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reffised one of 11 wcioht. A similar har of cast^ron 

became capable ofliftiiv^S? grains; and after it liad acquired 
this povv(‘r, its magnetism was nearly cb^stroyed by five blows 
will) tb(im>il.!i p{>l(.i iquvard, 

'file st)-ong magnetising ('(rcMd, of pereiissifai on soft 
Huhiced :\! r. Sr(.)n '^()V lo apply the ]>r()peitv tn th(‘ Iniinatioii of 
magnets. Iji accomplishing ibis he look particular caj'<i 

ti)at no magn* ?)c. snl)stun(‘e should he ns(;d iu the j)rx)eess, 
which ho (h'sc.rihes m tin* i'vilhiwiisg terms : 

I |>ro(Mn>‘(l t.wo l)ais iff s<dt steel, dt) in(du:S long*, and au 
i*H*.h hre>ad ; alsf) siv (lal hats of soft stf'el S im hes long* 

nijii hah' -tn meh hr‘,«a<l, and a large; bar of soiMron. d'he largo 
st(-{ 1 mid iron l>ar>. w\ rv. not. h<)Wr ver, nhsohilely nr* • 'sarv, as 
^‘-Mfueon p.*k« js aus'r^er ili'- rairjae-e, \ < rv vs'll ; hut- i \\as dem- 
( ( *' > 'V lo srci !ria{’‘ * 1 '.“ pro-eo •• le, idu’ c'-e ol snhsle.nees ea])ahle. 
0 ;l en'ieig ? in- 0 ( V rh p: e.K'iit ot*l • ei.evji, j !cii| prog- j’; er. ni s((‘eL 
*rhe l.o'e' in. 'll !iar ’\.{s iir-.' h< nnitero;l )») a ’on’tiesl p ^silion. It 
w , then imd •':> t he •: round wikh j-s acrpii: 'sl sosO ii polo towarrls 
iiu S''Uil;; and upon ih*'- < od. <>1 Mie l.n’ge steel hej's wtj’i* 
re-t(d 'A'iiii'- lino were kieimi-'. V (1 : were aU.,> hamni(*red 

up'-., ;"ieh otiuT. < Oj tile suoinut (C of’(‘ ol tlju large Sieei bars, 
i i.e!ieu i!ie >m.dt hai's ht !<! a!.a» \ •■rt e-u! i e \v;;s Ian!) m-u'tel msiu*- 
ce -sif up -n «ii in few ''uinoirs ihe r had a!! awpnre;! eonsiderable 
Idling' povvti-., i svo d ! h' s'-u tuer bit's e;j.ni' by two short. 

p;e< es o| dJ iron :u f-eu o’ u j..u adeiegi a m, u r I'e now 

ru’.bed w i; !) ( le* ( n eof’ 'our bur-, i « ? ir • m one-j’ of ( \ jnton. ddux) 
;v e ‘ ' ) u ' ' n ( - i) , , i 1 g'^ d I . u' t w o o 1 . 1 . m • : u o n i u - . _ u i .o I oi' ll n ‘ list 

i\\^K > 11 ' oe.o j eued e .’.r t bo.- iu t'o-s ’u. av f- s' numlx'r 

• I • • • ' ' ' ? ; 11 

/ n I J u ! ' ‘ , a ' e 1 e n. \ ’, n w 1 1 ’ o u t ii * « •. n * 1 1 1 ’ p e e e j « .* n s n a n 

las n e uslincad ior ’.d;.>at ,< fau-’d . v.-a.'e t-l c':e t>a.r:-’i \vert: 

at h Jig ill lOtii'.dou Ite n . : er'j) e ! na < i lo . u i‘ m '.d i' "cc n pu/r reaiddy 


ift mg; e e o e ‘Ug:n ^ aiUi ^ ! 

\\. Hu //a' ’ i//.e/^ -o' Hv u, M,.-!.nd. Ivuj. jdfS. and 
'SP, hi. r.u'u ia\, « ■'* mie.d A- i.amd ui • h.- ] b e. .d 1 a e 0 ntiom. 
M .aunMUnoi i . d b-. d, ^ >'"o) 

\\ .. I ;i :i'p. ‘ (o joe lin, iiio ,! nnpoo'.nd p *]'•!■ oedt:; :\i au 
*mlv .o.eudeer j the 

\ \!. .V'/nc iff.. }-r.iir Of . 'dc /bd/b Ttud o/'/de lh\ ('(h 
r>V John S)a\\, Al 1>. 

dill'- eoeumuuiere e jii uj--' d o? c au -^e'u ud loic (‘U Im- 1.;ree fol- 


lowing snbn ei- : whn li, Hnmgh nup-.rluoi 1,. l!]'- medical philo- 
st.plier. ar- <k wad oiAu icu il jene..-^,! , \ j/. i ne r’.nu. o: ol rlie bully 
c.oat wloid) appeum- on ido -d e.r-.i'A'e, oo:n pe:^-^eu - kie an ing niima 
inil.nn.nenrv ;!■,.■ tO.l.rv g •,* <,j,.u.na «ha 

<!)(' iiii.i '’lii a- ili.-'i'!:' ' < .--'r:"''.',; 

v.iiiUdu.' -.ri- il i ui!:i ill <ii-,-. > i-'- iv.ii-- :<i l-y 

(.lirii ; all'.: ’i.a a.'-.'H'aiis olOrrani i'oun.l aa.a'ikutti ui 

tlu; cuvitie.s of m-KU;.- u; i ".fc author 


in con- 
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tradiction to the beliof ormany, that the lallor do not take pKiee 
aftt!r l!u? eessalion o(' vital iicluni. 

XXII. i)}f the AlecJiani^m t>f the Sj^me. l>y Homy Harle, 
Ksrj. M\S. Snr;;*oon to th(^ Ia>umUing, utul As^istaut-Sur^eon to 
St. IVart laoKnnew's Ilosj>iia!. 

Mr. Karle’s uooouut of the exquisite mechanism of tiui sj)ino 
ai'd spinal canal in ])ii'ds, and his illustration from it of tin* phy- 
siolo;^'V vmd ])at y of tho Imman s])ipc, ran scatceJv la. 
abridiyiai ; ami iicv- hn4, unauhal hy t!aj plate, \vonld he difhcullly 
iiito!li'ril»it*. 

’ XX 111. i)j' l]‘e \rrrr'< o'hir/- os^aciatc. i he JMitbrh’s of the Chr‘ ! 
in ihc ^icht})ts of Urctti Speakao^,, and kfi prrs.i/o/i ; (n inu^ a 
iloniinuaiiou <>f flnr Baju'r toi the S/ rnef arc and (''unctions of i/n 
kSerres;, l>y C harles lh_*|], l^^stp (C-onnimnu’/ated L>y Sir 111011-“ 
phrv Oavv/Lknt. LUX PLS.) 

For the anatumic^'d and ])hy -'ioio-acai <h.‘l:nls Itore eivmn and 
their applications to palh(jlt)eY, we luijst refer our 3*» adei'- to the 
memoir itself. 

Air. lull ndonns us in the e<»n.njememrm ^ tino lilrendy 
practical hem lHs jjave aiisiju liom the ionmr pupei ; lhat iln 
views pres(*iitod Ihem, a.> coanecltal wiiiia^enm'al scnau'c, !h me; 
can led int o j^ractice, liavr cnalalcd Hu* phvsu'iun to la.ike !>iorr 
accurate di-^lincli« iit< of d ?s(ras(', and ihc sui'Lp.sui in I'^movine; 
<iefrirniit V, to avoid juod ucnia' distortion.” 

X X I \ d. I'.ijno ifVcnl < and {)hserra! }(,n\ on the Siten/ Pitch ^ 
stone, and //'< I* cijdto t (Utd on the Vonnat am of P n ;:act\ Fv Hic 
Jii-ht II on. (je<;r<.re Kiiox, FKS, 

V\'e art* ixiformed in tlu^ cominenct-menl, id' 1 hts papi \ , th.d Hu- 
localitv ^)f this mim raL and t ho sin- ularitA* of c:\tt.unul ( Irarac • 
tc]s, ha vdiea escited t1io curujsji v <d the uuHio] , h{- look ad vantaLO 
(d' the tiiciiities '<et.,jdt «l hy tin* H’ocrality oflln- Hoya! Soelt tv of 
Dnbliii to make an ana.!y-is of n in liu ir lahotaOax ; aa<l afh:r 
makinij souu* observations on tluj vaivmu’ vdiarach rs id’ tiu; 
Xewrv pitclistone, an<l m( nt ioninu' I hat IJr, Inlton s^roms to lia.vo 
ovorlo(;k(*d t u o strikiijo ciraracloi s of it, tin- 'molt ami stwair; 
oily In* e:i\e'- fVoin the lVansactu>ns of the ( i<'ol. *:„• ical 

►Society that yi inhauan's dr sriipt u »n <d it.> sit<* and charachn>,. 

i\lr. KnC'X adds sonu' fhrlduj- pai tunilai s to Hr. liltoirs j^e.o 
lou'icail st atenu nf , aiifl a more jr.n tu iilav acc'omit <.d 1 lie charactn s 
of the stone it'-flf. lie o!)sei\C“;, that * ' a!tl a at:;h the [m <'uliai 
<diarcU:ter of tliis varie ty ol' j>i< ohsi one is it.-, sim lh vol, I iu licve, 
it dillei's from all otin rs, iiuhidme; llios<; jV<im Airan, in the 
fletfrce in which it is di-,p(>'>ed to divide into tlun lamnu^p ; its 
pronenoss to di.sintcoralj ^ and the reejularity e)f its rhomboidal 
IVaeanents.’" 

A pif c c oi' tin compact sjuu imen lost 7*7r> p(:r c< nt, i>y iepn'^ 
tion lor half an hour, was <diamj;e<l m colour to a pilclnbrown, 
letainiu'..^ its lustre, and, wil liout actually ladhn;. 5 iu pieces, opened 
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i.Uo tbi.i sl'.iiy rrao-mcnts : 100 ^^rvmvs ul'Ww. same inimo. powder 
were exposed 1,o a while lieal in u platiiia. erucible, ua.l wen- 
• •opverled udo -a very paie let'k-^reen elass, le.sin-- 10 per eca.t 


e-rs. e.oarsely pi^vdiai'd heme e^mled in a (:.oaU>d glass relmt 
yn;lded iO grs. or 7-‘27 j7 per e.ait. of a eolv.mless llmd, lia\iie.- 
•I ''iM.riit i V l)ii uniiin.jus sHK.li. ^ 


ci-nt. ot a <.:ulv 

IIh! sloiKi liacly [njv.ilxrcd and 

|)r«)){*(*ta(l (Hi nu lled iiiti'e sfiinl iilatcd a litllr;.” 

Mr. Kiu^v le .vt |)r(Ha‘ialf «l t < > ascf.riain th(‘ conslilarnts orifH* 
riiitn-ia!, luilnnane: iho nn llind <»i‘Klapr()ih in his an:.d\:^is 

Ironi iXlcjssen, which ana!v-i< lie i.lelails ].i thus 
*'\aiuiiiiha \\\r. iSewry pileli.sl.one, he ol}l;iiiie(l neitlua iicn]^- :nn..',c% 
nt)r ina,: ne'^ia,. 
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h ;eh Nil. Kno\, tc*r tin' oT extraetinj, tlie su«l;p ■ jle,d 

(nij or.hin-. •‘I ilie pulveri/.ed >t(Uic \n fhlut^ iiitrie aeid, taknie np 
])V watt r tin* M)lnhle |)ail when lie’ HunHiat! ht'eu tiriven uli' and 
i-. |)l;u*ini.!: t he acid ; llus picua'ss heinu; t d nut il the aeid^ 

-.t eni^al to have no lurtlnn* ctleeK ’ l»v niellitnl^ j^rs.nt 

jiiuato Mt'soda west' oiht'.iined, ^avin^* d*S.V7 tor soda. 

\V(‘ apjnnht nd tliat wi' shall bv snpportt'd !>>' tlie tesliiiiony of 
all la.r^ojis who are versed in analytievd elu.inistry, in allirmin^ 
tliat it is nnpossdtie lo extraet Innn a siiiet'ous etunpomid the 
whole of lln- allvah ultieh it e.ontains this nuuje oi‘ opeiatinp;. 
As <0 tlie n>sult }>v iniuiatit^ arid, wliit'h llie aid iiur tiddiiees as 
eoniinnalorv oldh'e above. Ins daleiiien't (d* it is inc*oiieet; he 
ohtanual live rains of chloride of sodinin, whieli, he says, 
- umkeid'dry st)da, tw ovide of sodiinn, !*bSlt)S, ben:.:; imUie 
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proportion 55*5 to 22 ; but 1*98198 of dry soda produce 2'8’<044 
of hydrate of soda, the state in which it is probable the alkali 
exists in the stone/^ 

Now tile nitrate of soda obtained in the first operation heinj^ 
an anhydrous salt, the quantity of alkali indicated by it is of 
dry soda, mere oxide of sodium, and not of the hydrate ; so that 
in reality the results of tlie two processes do not ap;rt'e. 

Durlnj 4 ' the process with muriatic aciil. a yellow substance 
havino- a hituiniiious smell, was coiuleiised on the inside of the 
silver cover of a crueilile; and tint alcohol which had been 
* empk)yed to separate the ehloilde ofcaleluiri from that of sodium, 
deposited on evaporation a dark oily substamai, wlii<*h bad “ iiii 
em|)yreuinalic snu^ll, was insoluble in ether, but disselvad in 
s[)irits of turpentine, and intlamed with <]iliieuUy with a ihiek 
smeke, and punge nt odr)uj*, Najitba dissohed it only in [>art, 
and (diaie^ed the eoloin^ to i;'rass ^O'c'cn/’ 

Mr. Ivnux next ‘ endini\ ouri'd to obtain the bituminous matter 
of tint stone in a state ot'puritY, and to ascertain its (prantity. 

In the first experiuuait, 480 giains of the dark h ek-oreen 
slaty variety were strongly lieated in an iron retort, to which vvre; 
attached a bent gun-barrel, with otlnu' ne(H,‘ssary apparatus. A 
quantity of gas came over, and wlnui the retort had ac‘(pnred a 
red-heat, some water; tlie h('ut lu.ing urgcMl furtiiev a slightly 
coloured oily liquid appeart^L 4'be gas consisted of (Mirhonif*. 
acid ; of h\alrog'('n, wideh was judgx d oi' by its iuilamrnation 

and of earburid ted hydro<’t:n, was tested by e xplosion with 

oxygen gas. Tlie remnver had gained 7*81 per e.ent. 4’he udy 
fluid had the smell of tobacco, and l)nrned with a similar lluine 
to na])tlia. 4'lu; water was neither acid nor alkaline. 

In another ex[)(‘rinient witli a glass retoit, 2*88 per cerit. of 
pure Viitunum w erci obtaiiu'd : in another, lOO grains of the slaty 
compact, variety lost hy ignition 8-0 per la-ut, and upcni fusion 
into glass 0*b more; 480 grains of tin* same waue dist.ille.d after 
the water was exp.elied by igniti<m : hitunuai came over, and 
after the recaaver was removed, s<wiie inor<? dropped from the 
retort; tlie latter had the saiin* siru ll ot tol^ac;eo as the fonru'r 
products; tlial iu tlie receiver smelled more ot' naptha, and was 
volatilizablo l)y tlie heat of tl\e hand. 

One hundrcal grams in mass of the Mcassen pitchstoni' being 
ignited in a platina <Tiicihle, opened in the same manner as tlni 
compact vaihdy from Nevviy ; on fusion intoenanu l, it. lost eight 
])er cent ; 400 grains being distilled after ignition yielded a small 
quantity of lutunien nuire volatile than any of the former, and 
liaving llui smell of' naptha. 

One hundred grains of Arran pitclistone being fused into 
glass, lost tive percent. ; 400 grains yielded on dislillation some 
water, with indications of bitumen. 

Respecting tlie latter substance in the Newry mineral, the 
. .hewing remarks ,are made : It seems to consist of twoinflam- 
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raable substances, the one much more volatile than ilie other 
bu£ both inseparable from the stone, except at a heat approach! 
mg, if not entirely amounting to, whiteness. I imagine that it is 
in cornbiijatioii with the iron, as it seenu tl in genenil to accom- 
pany the solutions ol' that substance, and to inodj/y tho ladour 

and magnetic properties of tlie metal If it should he found 

to be a new sulistance, J propose to call it newrin,-. 1 slmuld not 
be smpnscd, liowever. judging IV., ni the .smell, and its bciTe.’ 
.scpandih- Irom wafer by evaporation, il'd. weiv found lo coulaiu 
ftico/inc in comlunat ion with naptha.'' 

lie, suit of the, analysis of the jutehslonc of Xevvry : « 


T2-.S00 

^^biimno 11 •;-,()(» 

i.ime. [.pyO 

1 ‘rot'ixi't'e ol'iron .‘hO.'d> 

2-Sd7 

Water and bitimicii <S-o00 



• > 


'I'ht niass uiiirh reiiK'im'd in ilie n f.oris aft, r the distillation of 
tins innieral was /.,7,7,o c, iuivmu (he col. air, levity, and magnetic 
propeHies ol liu’ nati.ual .^uhslane.e, ami deeciviii"' artists to 
whom it; was presented as such. “ li appears t., he ir'cndition’’* 
says the expi n, neuter, “ in e(.,nv< rl ing a sf,,iie into pumice, that 
It sh<,utd eoiitaiiia \(,la(il,' substance, w hie!) ean only be reinoved 
by the same .1,'gree <d' heat uhi.. h is at the s-.,nie tiine iicecssary 
for prodtu mg tdiat ^ o t ot i emi-v it i dieai ion in ilie mass which 
rmuleis it eoin reiu , lend, and porous.” Some greenstone 
vi hicii had !o,-,(, I-2.Vper .'enf. by igmiion, was treated as the pilch! 
stone had betai, and b-mame cum cried, partly into a vesicular 
glass, and partly into pumice. 

X\ \ . i)l>si’ri(il (.'// I hr ( //m/gi a t//,. /’gg andci-mrs (Inririir 
Jnrubahon in the (nnunon I 'oirl : illitslrnlrd l»/ inii i oscnnicol 
JJrairiags. By Sir I'Acrard Home, Bart. V'iHlS. 

Jn this commmiication, (he progress of the formation of (lie 
chick. IS (i.uu“d, ‘ step by sti'p, from liu; first appearam;e 
of the molecule found im tint yolk hefore it leaves the ovarium 
to the eouipictc evolution <>1 all its parts, ami its leavini** the 
shell. V Ilie. details are. illustrated hy a series of microscopical 
delineations by JMr. Bauer, and eaimot nseiidly be given without 
them. • 


Bir Everard proceeds to illiistrati; from the results of the 
investigation, the pi<,et;sses by whieli the human ieetiis aiul that 
of ip.iadru pculs are loimed, s,_>me eircAimstances bemig coniinon 
to them, and those (.mployed in the bini. ” 

XXV J. Some Ohservatinns tm (Jorrosii'e Suhtimate. Bv John 
Davy, MD. i'llS. 

Dr. Davy commences this paper by observing, “ I am«not 



464 Analii^%e$ of Books* [Dko; 

a ware that the opcvation of light on corro^^ive sublimate has yet 
been minutely considered- It is known that the Hquor hi/drnr^ 
gyri oxymuriads of the London Pharmacopceia is decomposed 
by light; it lias been stated that the compound itself, wluii 
exposed to light, undergoes the same change; and it has been 
reconnnended in consequence, to keej) it in black Imltles*’" 

With a view to acquire some precise inforniati(ui on tins sub- 
ject, the following experiments were instituted by Dr. D. Some 
corrosive sublimate in iilu^ powder was e xposed to sunshine for 
14 days in a scaled glass tube; no change was then produced- 
/A solution ill dislilled water being e\pos(*(l to sunshine (or the 
sauu* pcahxl, calomel ami free muriatic acid resulted. 
fitfimr It i/dj'fUiXf/r/ tw JiJU nriai is anti solutions of corrosive subli- 
mate in rectified spirit and in (,'lher were exposed 1o sunshine 
fur the same lime.’' In tlie former, calome! wris j)ro(lucc‘(l ; wliili! 
in the two laltei’, no change took ]dnce. Oil ol‘tur[M-ulme being 
poinxul on llie sublimate, and ex|)(>se:l to sunshine, liad its iluidity 
slightly iTiij)airc(l ; but the subhmate was unaltered. To a 
saturateil a([ueous solution of corrosive subliinaic*, a ft^w drops 
of muriatic axad were addeal ; and to anotlu'r saturated solntioig 
a small (|uanlity of nun iale t>f aiiimonia. iNO c)iaug;e was pro- 
duced in these solutions by the acli<;ii of light tluring exjaxsure 
for three weeks/’ 

Prom those txperimoips it may be deduced,” eontinues llui 
author, tinat liglit alom* has not. the ]>ovver r>f ([(‘composing 
corrosivci sul)liinatr*, and tliut it dors not jiroduce the ( fleet, 
excepting w hen aided by allinitit s of‘ a complicatral nature.” 

In confirmation of this conclusion, some other experiments 
arc' related. It w'as found that 37 grains of distilled water were 
reipiired to ({iss(jlve 2 grains of corrosi^ e sublimate at tlie tom- 
peuature of fj/ ' Imhreah( it ; and that its * (U'grrjci of solubility 
inerf^ases grcul\y with liie tciiqxuTiture, Alcoliol, ol‘ specific 
gravity xSlC?, at dissolves liulf its wthght oi thrj same sub- 

stance ; the specific gravit y of the solution J‘()8. 4\v(!nty grains 
of sulphuric ether, of specific gravity *7 1o, took u[> 7 grains; tlie 
specific gravity of the solution being likcwuse l‘()8. The solvent 
j)Ower of ether does not appear to be increased by ehivation of 
temperature, or diminished by its rediu tion ; the boiling point 
of tlui srdutioii and of pure ether seems to be the same ; and in 
the act of ebullition, the solution ajipears to be decomposer!. 

When a mixture of corrosive sublimate and oil of turpontiiu” 
is gently heated, mutual decomposition takes place. The 
results appear tobt^ modihed by the proportions of the two sub- 
stances, When the quantity of corrosive sublimate is largrg the 
whole of the oil appears to be completely decom posed, and the 
products are, liquid muriatic acid, calomel, and c iarcoal. When 
the oil is in exc(:jss, the part that escapes decomposition jiasses 
over impregnated witli muriatic acid ; and, judging Irom its 
snudi, appears to contain a minute (juantity of artificial camphor,’' 
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Dr. Davy believes that cliai^^es very similail tak(i place when 
c'oi\»()siv{' sublifiinte is healed wiUi other oils, l)o1,h volatile and 
iiAC'd ; ’ and slates llie ('xpca’inieJils on wliieli that b dic r is 
ldu!id( d. 

I h i l.lu'Q says, ‘‘ In a ])a|>('r peblisluM.! in tlu.* Piiifosoplueail 
I'l aie‘;M‘l ions tor 1812, 1 ira.\(‘ nolice.d tlie -.vlhnily {,V luunatie. 
a<a(i (or e an sivaj su!)];n)a ; <*. 'rins sohifioii nray bo eoi.sideivd 
as conj[)!)s(,(l (d’ 1 ! pi'ooort ions of water, 1 muriatie r.e/id/'' aud 
i salt. In tln.5 act oi' li.Mniino\ Iieat is evolved. y\t 7 ! ' lliis 
solution is of s|)( cille. Loa\ily 2*112. \V lu)u its 1ein|aMal uu^ is 
lowi'icil a (inv dee;rees. it suddenly Ijerajnies s.did, and lorius 
. in*^ss (d deheail(MU‘edli‘ ( Tvslals, \\’l)i<di raj>!dly nu b, wlu'i) sin' 
rt nit ail iiu;- xossol is hi !(! in iiu-warin iunu.l.' 

1):. hhi'.y Is \) t » ti’* t oinrnou staO nu iil ni s\ >!{■:,' i. 

t i(‘ w O' is s. tea* S';-, o^:\ ; :-,ahinn i! o i- du!)!i‘ in t In* ^nlplan .e ano 

nO’iu- aeoiA a. . !;i ‘'O' nenaain aeeh (!.' slu-ws iV-'n. 

fxpi ritiU'S. i!:,0 des ii. ; and dn-ii ]»'•> a, i d>to r<aaTo 

ni tih: i‘ <vrv\ iiiv,' i • n ! i*. N >iiU i \J >> l nU“ill S t r; id t o iajia oh 

rale, an op:,;! ai iony,' ae,o eiio ‘’tinned, fhai rnuvrate (jl anunojiia, 
and oori *si 'se -.u i )liinio a. no <'apai.i!n «>tnniiain- and vd‘ fbrininn' a 
de.ublo s:. j ‘ , 

In tOr di’v way, ihao aj»pears- to b*- an allinily ('xercdsed 
(»e(\\ef n .'u]diiiiate and nnm.ib* <>( ammonia., A nii\ • 

»urt^ «d jiir ni (he ] a'o| a ui u ms ot .‘>1 o| ilu" l(.)i‘mer and (i*/h 

b\ wein'ht o{ dn i itder. h. ated, I'oimsa (‘anpoimd nioiw r'L>il)le 
and le*'^' V* ’ath ' dian either lu-'redieril .-.eoai’ate : it may be kept 
fiijind v/it le.m' \ • 'l.it Ib'^in^i; bvllie gentle lu ;e of' a s|)iiil lamj) ; on 
s a 'M iior.:, ' e'.idh:! -. ’’ ve s y I -'j;rey u aio ! ue< ? u loa ss ( d‘ a Taint. 
]>emdy In.-ire; s:i;.-n^pv iie:ited> it sul.)liiu«.*s, an<l a|;p(rars t(^ lie 
pai iiidK i.i . ' anp' isedi, a> Irat esid <'aloniel «iud li'ee uuuiatic m id 
are io:n»d nn ’-^ad w it h t in- sul dtinato’. TIjin <'ompound, Tornied ul 
one projeativm ol em h inp;i edie’rU, Iras more i !)✓ ehara<'t er oT a 
oheune.d l onipouud, than any otlim niixlme ot^ the two inpre- 

dienis dial { liiu ^ 1 1 n d/' 

In tin^. moi'.i wa\, the athmties oT esorrosMo suhiouatt‘ and 
nim’iate oi aunnonni are helli’r markeil, ami scane ot’the ef)mh! 
nation^ oT tin- two hava* tolerably \v<‘ll-ihdim?d (jualilies. d'lu 
Tollowina ha^c• the b aI cdaini t o lx? eonsidered distinct eomi)ina - 
dvuis ol any wliich 1 have ytd. ma<le : 
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ISoe 1 is liijuid at 1 10"' : t>n eooliiiij;, it Ttnins a solid mass ot 
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liquid tbnu^ at tue toniporature jus! ineutiouod, it is ol sjierdic 
gravity ld)<S. No. is liquid ul of}, and t»l speedier gravity f bH, 
No. 4 isliijui^l at about lO:/' ; oj? coolmg slowly to ()<t\ it depo- 
sits some crystals \vhic:li are lour-sidiHl prisuiSj, eouip('»scd 
offneets altoniatc'ly bioad and iiairow.’' 

Some cireuuistaiiec s are Jkmc nien(ioiu‘d winch pr<ive tliat cor- 
rosive sul)liuiate and mufiate ol auimoina liave a stroiig allijiily 
l’i?.r each otlua\ and among tb.oni the rc:sulls ot an expeiiuuait , 
IVom whicdi it would upj>ear tliat coirosivi’ sublimate is about 
17 times more soIul)l(' in a saturated solution of niuriale ot am- 
monia tlian in waiter, and nut oU times, as is stated by sonu^ 
authors/" n 

The results ot lliese ( xperiments/’ eontinues Dj*. 1). ‘ded 
m(‘ to make trial otsome otln;r muiiatt‘s, as o( baivta, inagtu sia, 
potash, and soda/^ Tlu' trials With thest^ s4d)stim(as arc; (hen 
dcjscribed in derail, and it is inquirc^d r<‘S[)CH"( ing then i\ ^ 
tovvaril line eoncln ,i(»n oi lhe [>api*r, May not the eomponnd ; 
o{* eorrosive sublimate and eimnmrn -;dt, uniriato ul‘ ma 'nesie 
and ]>arvta, res[*'. et i vrlv, la- tauisidc laei as cons1»in(ed in'om 
pro]M)rti»*n ol t a.eli iiigredMUit ' d'lu^ di tinile ii:o,ure cd tliO ecuu- 
pounds w ith muriate ot ammonia and potash, aie, ptuhaps, nu'O 
ipjest ieiud >h.'/' 

It is next renunked, that ni! du'se- c-ompoimds exhibit the pro 
p(udic‘s otthe most aeli\e c-eiislitmait , ;md liie paptU' eouelude-^ 
.IS follows' “ it "woul/l appoiir. irom (in pr. sadiu.v e xpeiimeufs. 
that (host' mensti'ua wlneh juuc* a storng allinit.’s for e(.)rrosivc' 
sublimate', [ueva lit its deeomposil ion vvlum exj'osi'd to light, as 
the muriales, alcohol, atid ether; and, on tin- oontrarx, thal 
t!i(>si‘ srjlvents winch ('\erc-is<' a v\eak atlinitx on it, and have' a 
stronger ylhnity !br muriatie ac'.id, a.s wator, ae,d exec'c-dln^lv 
dilute al(’c.>l)ol, aid tlu^ deceuuposmg p< >u er. ( d light, d'lu' prac^- 
tical nppli(*a1io>.?to be deduca d, relative to tlie torimda lor The 
( hjiuii lttfilru rpi/ri (wunutrtu! fs^ is obvious, and dc)us not rctijuirc^ 
to be pointed out/' 

XXVII. Onihe Sld/citf II (th r u)iil y\.LrifiU iU iMdllO' nt ( dri~ 
/its foinid Ul ccriai/i Cn/.'>lals, By Sir llnmjihrv Davy, l>arj. 

BUS. . 

I'his novel investigation ol a conU sted subject in geology wc' 
purpose to insmt at iarge* iu the Annals, 

XXV'IIl. Same 1] \ jtei'uinnt s on /he iduinces irhieh. (aL'n lUmv 
in /he Jixeil rinei pies o/’ (he /'-gg t!nei/i!S J nenha* inn , i)y W ib 
liamr Ihout, ]\] 1>. Id{S. 

An abstract of this very inleiestmg comrnuineal ion will shortly 
appear in the Anna/s, 

XXIX. On the Piaeenfti, J>y Sir l^vcuai'd !! y une, Dart . 
VPllS. 

ddiis jiaper rela.fe.s, piimanly, to certain opc-ralions ol ntei\ 
gestation; to the nu.ans employed 1>\ natuu; to prevc-nt anv two 
iiilhnciit genera from bieedmg togetlu i : to t!:e ju li oi nh re 
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^rsiDliuii ; niul In ihn (iirnrt cause ni’ parUirif i In. ft concludes 
Vv itfi a specimen ol‘ a new mode ol‘ classing; ajiinials ac(a>rdin;:j to 
the ditierern'e m stria t.ni(3 of the plaei jilH ; oi \vliere this is 
Vvao<iii^\ or'Ihe <‘lioi !on ; and is iliustrated with seven plates. 

X XX. Of I he (j ro j^r(/})h/ra/ Sil ttal iati ()/ ! he 'r/nce PresidetfcieSy 
Ctifcnlhiy Alf/dnis^ fmd Ijamlxiif ^ iti ihc K<tsl, Indies; aiul 

XXXK Of the Oifference nf Lon<i'}t ndes /hiind />y Chronontc- 
Icr, kin! hif eftj'resjfjndi'/t/ hlt/^pses />/’ ///c nf d}rpl((te; 

u'i/h s(nj/e Snpplefncnl tnif J nf ornnilitn/ relatiee to Alndnis^ lio/n^ 
(fai/y (fjid i'anion : as ofso the l.alitHde aad hoa!j^itade.o/\l*()ud de 
(ialh\ and the I'riars Hood, iJy CJoldiicj^hain, hXq. ld\S. 

• 'The loilou in;,!; arc llu; results otthe olismvat ions described or 
enuim in papt^rs. 
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variaii' U w(’ tJu- eonspass inwards ihei-nd nl M\)'2 on rlie i;nast, 
abniii a d(’‘_fr( in t lu/ iinrt h\\ ar< I nj'Mad.iaNy was iT lb 

At raunbay, lie', time ni‘ liiiiji water in the Sy/.i^n's at tJie 
Duck Head ^\as 1 I'* dj” ; tie nreafest. n-n*. oi’--^'lie tide IS feet , 
ne diinn rea^nj ihe sprmr!;s In’ feijl ; \aiiatinnni t le* compass in 
(lu !)i’‘j.iiiiiinti; ni‘ 1 7t) I , n!/', or W W. 

\\Xli. i)l*>i'i'ea{ mas t)n the OenU'y Vlana rfo . l>v^ J. lb 

dolmsun, \1 1). l"i\S. 

MIhs pa]>er relates to the natural history of lour species oft Ins 
eceniis : l\ (er/.n/Zn, I\ Inrra^ i*. Inanneay and i* . laclea ; oi 
which Dr. .lohiisnn lii seribes cliaractcrs ;nid liabits, but we can 
oniv »nntiee tlear mame r of reeilme, aiid mode of [lei’pel uatni^’ 
their species. 

d'liei'e are, in ( Iicnim' uruiiis aniniais, I wo vaait ral ajx r{ m e.*, tlie 
ii])per oi' w lueii Lilies passaL!;e to a loie^th‘\jPP tube, and the 
lower coiid m‘t > ihf o\arnnn ; the tube tJiex- fieouentlv ]uo}eej, 
and II lieariv e(|ua!.s tlie liodv m iennVK 

A \ari(^tv of aijuatic ivfsccts, worms. Xc. ].>ein:j,' jucsmiltd to 
some one of' tiiein, alter tlie* lapsi' lA a fev\ uunmi's, 

fastened uptui a worm, iniiiK'diatelv projia t iiie; and aiti\;n^ tins 
lube ; tile worm lieinu; in liiis way closely retained, other (Jana- 

• 2 n’ 2 



( 

4()8 i yL/a/i/st!s t)j liaohs, ' 

, itf f •- 

via: canic forvvanl/i and conipkiloly overpowered il . They scddoiii 
:iitncked tin: worm ()[)enly,s('enrni;,dy awarf' o!‘ l.he diiliciilty of rims 
over(a)min;j; it, l>nt ser/A-d npuji ir, as j(, wa re, by steal) li, ^lidinij; 
o-eutly nuvlermau li it, and tlien preijiictiiej; ;m<l ailixini; Hns ory'a.n, 
kecpi!)g a iinu !ndd until they liacl eoncludeel Ihe.ir n past. .i)i. 
Johnsuii at tirst imagiin el the sole use ol’ this orqaii n. > be biat 
of elieelua'ly seeming’ llK.ar prey; but he oi}>;erv <a! Ihal while 
they kept ii th-nii v atlixed, tin.'y moved ilnhr lie. i is {’. ( e'v Iroei 
side to side; msd ht' found liMm a. mu-djei oi' (x^p ^rmu ni s, liial 
wlieuth'v* p/ex/'O'o. wer(‘ jV'rlec't •.umnah-, 1 liev coo >1 aj-tl\ oaa ived 
their food bv this (.)r'j;‘an, and not ])\^ tlje ;iJou{h. In tie- e\'e!n, 
tiowawaa*, of lluar l)ejno' natinally ov aililiesailv di-. aied, * a‘ >? 
iJieir losing' Itiis lubi;, whic.li was jiot etiifi ( spienJ ! v (he ex. a ,l:: \ 
took tlieir usual susttnamce by t.h(‘ mouth. 'I Ims an anioi d fm 
nished with a projier mouth, receives its food l>y luioilier e.rgaeo 
iliat organ being plruanl as neai- to tiu- tail as t\» llu iu ad. « 

Tim id. /arlca l^. hrfitnud a.re o\ ij>aroi{s, pioriiieiiio;-L‘La’ 
within a nieiiibrie.ioiis e.ajfsule, eandi ('g=_i' eont a'ii.ing ( at !ea^>^ lima- 
of the l\ Idcfvii), b om tin ee t?/ eii;h1 youeg." Tul t!i; ,sc- animats 
liavti another umdi- oi‘ [k rj/et ua! niLV tin- spfa it:.-, "■ <i.a- •: 

not apptair yet io have lasn jiot !<a<l ; Ihis ‘M)y a //*///.'/ ,e/ 
division of llu/ b(Mly into n- o p- )i1 ior. t l.e !jea<» |/ert i e| s': 'dneiiia, 
u tail, and t.}u‘ tail a head, in abwut ! I (/i nv.u'e depembia. 

upon the statci of tin/ a.lmo.-eplLoo Ii'rena’rat v; v tothi.- ih\i dfo, 

the jiosteiior porCion of ihe i.)o(Jv Vvidi‘i!.'«, aof.* aiieivr nds o:i 
animal lum the .>{ gnieiited aj>pmu;nu e an iitN(‘(;t. t r-- 
the tliird r!a\e ilie sep'aralitni of tin- iiead fiom the tail usiially 
takes [)Iaee. \Vlu/n nndergoio':; tins c!ivi:.;om tiu-v imm.iiji fi.r 
tin* most pa 1 1 st at ioiiarv, Lee’pie.e die iu.ad -'iiady' -atii’-nsi, {\\i,^f 
iug r(juud the* tail i']<an tmie (•_> 'mo Widi a \ ii-w (s'*J« .^semhej; in 
adhesion, and dins leadnlv edi. ( d;*:. d. di.-nni.'n. /\(i:a.':a 

immediately afe.>. the head is iiberaO d, n i.^ ?o m:>\e woh: 

all tile fr(HMlom of the unnnitilul < (!, pin feel ainnnd. d'iu- tidii 
gmierally reniiuns altucheil, aufl only <.»eeii'- iooaily shifts its ;d;i.~ 
ation ; l)ut iftomdned, it moves with neanly tin* saoii* (juielviu s^, 
as the antejior e\lr<naity, pii/seiving a nniforni glldnu.); motion.^' 
Tlie repreihudave po\v<r of these animids when iolifieiail y 
divided is alladial to by Miilh r, h'lia.w , and ntiie.is : Dr. Johnsou 
deseribixs SOUK eauious (‘Xperiiue.nt.s <>n (Jm snhjeet. 

X\ \ IJ 1. Sfu/ir /J< jiri f s (ffid rrhe^ ntf ///e Sdlnic i'Dii- 

ieats of {nulr/'f aL\'}t ;ri i' h <i IVce' /o 'ndju'orr 

if.'y dicniiral yl>/e'/y>/s. jiy y\le\aiuh:r Maicag ?di). b’HS. 
Honorary ihofirssor ol‘ Chhemistry at. (hnieva. 

XXXIV. i)n the L h uit(i( c A iidf o/' f rgf'/e A/ (tttd Atinu(\l 
Sithslduccs, J}y Andrew If re, MJ). TiJS. 

J)r. Marcel’s paper, wliieli displays tiu^ elegant pna-ision tfhat. 
distinguisiied all VesiearcdiV.’S of its lamented jmthor, shall Ix'givmi 
in a futme number o(‘ llie Aini(ih\; and of Dr. Die’s communi- 
e'ue:‘;.i we sliuil ta.ke :ui opj^ortuiiify of inserting an abstract. 
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■ Artic'j.e XI. 

:.1 1 I' N I 1 I U' 1 N T i;i.I,l(i i: N ( r., AND NOTUKs O 1' "s V U.l KT !''> 
ro \ N i:(: ri'. D wi rii sciknci;. 

1 . Drfith i>f IJcrilioUcl . * 

riu’ clccoasc t>i‘ lliis clisiin^iiibljcd inuHibcr of thr IVontli scliool of 
. lA has ro(.*('nt!\' boon iinnounccHl ; It took j>lac*(^ on tlie bth of 

Novojnb«.r. io tbo Tllh \ oar of bis a^o. [Jo \\ as born at l\illoino, in 
.Ntivov> .aul ^\iis ori^’iiiallN of i lu: nu'dira^ nrof(.‘s>lon : witli tlio n^sults 
H.-f 111:-. la!)oiM in chonilcal scacnoia our rradi rs must l>t‘ well af:([naintcd ; 
'lu\ ;.u o mum roll;-', and oi the 
% 

' Ik (s/i'rif a/' I 

I n ^oino oxiiio (»t‘ uranlinn froixiTbi- : nbstamaa I lia\'i.: 

biund kml ii i-onlain;- j)l iOr[d!oi i(' arid Ofud not nu rt'l\ the uxido'- of 
uiMinmnand <'opp( c <. (mibiiu ei 'with \»at<n’, .is {lasdK’c'u ^nitod- In the 
n:‘\f lumihrr »n‘!!u { [noposr to r;j\e an ana's^is oftliis ore, 

;r‘ro][U]>.‘H'rd by an .aaaraiu of soinr r xjH’riui* iil'- tin die oxidr* <»f 
an. !;}. 

t 1 « . /. / /( .• a 'j‘> . /'O (> I • • 

I ii.;.) i; .1 h ; I (O h:i\*.‘ n iniiio pre.-enl numlnroidlm Jr/.v/Zvaa 

■ ui’ilr :.i:iaf. i';.' «.)ii i«f It; T/.i. hu>f‘- mrmifn (*n Llie Milplun"' 

m ■ : bnl hr'ia", (o..rhid(vi th.ii j/.nt of (I '.\hi<h ilm alkalim; 

f ia.ar;-.. 1 i^'-.'-tor da* la ad t i . * t b‘a .\miaf ■ dr (’himu'i'tdo 
' iM, ‘ i !ii.\ I • ' ir \ \ r. • tor {hi- 1 . maindri’, bv . n-oim* '■ l)i Coin* 
baj.n.Ni-; ' ::d'r/i'; *- .r*, .lila y.u*-, a> or h .-h i liis | ia i r pktt' 

'■.ilh ih ' r;'i[)o!> oa'uhario 1 »<•]/: ’iius, and i hv‘\ .ii. >o mnmallv iinar- 

romo.iimd \}\ ai)\ <-s |f ana! ion, lhal, V, i'^ i \ha*au‘l\ clifit nil torrdueo 
liumioan int ih-jibic* ftnaim ibr wsnundN, lu aboa^/'d iinn i hrrtmxaair 
‘ ’-‘ht ml>rl - td ihi* f( dlov* m;.*; Lnul: k -S' d' b'. — Lihi, 

.M. inMiiih s. oi' nn.\ti*r, has made SOI uo v \ |K i i m r i u s on a civnipv^um] 
rJiieh ir ibroK'd w li-. ii e.alvniod. inae:’U’'-ja i^ put into a solution t)f salep. 
\\ lion 'd> aiains o) s:dr]) w na* di^-■ol^ (■d in four ounc(*s ed* distilled 
w il' !’. and f/i) grains of j)uK' mauau .sia v, oia* add.rd, tiie w liole bi eainc, 
ah' r 'Murr lion;-':: sofui, and jidl v -lise ; and nvrii avtie r a montii, it had not 
a>:-onirdt dm Ira' t put rid s'n**lL ( hirbonatt* of mae ni'^ia liad the saino 
t 11 '^^, i)iu in a -inahar d., •a.ar. iNeitlur the wlute of t*a^s, nor traa'a- 
eanlli auni, a >v( a!^ s^)lution id‘ isim^l.iss, nor oi stareii, a.'SUinevl on 
additi- n oi' maair'^ia a '^iuniar jeiU dike apiu arani'e. dlu' inueihpea* oi 
»jninr,e s(a<ls deposited t!ie juiii^nesia with a pranular ap[U'aranee, 
and tli * solution seemed f o ha\ e beeonu' yiore Iluifl. >.eiihe‘r lime nor 

Jiite bole produced a similar efleel ujion tlie soluln>n of sale}>. 'i'be 
jaliv^ is iusolubh: in \\ at('r, fat oils, oi[ of i uV[)entm(’f aK olioL <u* a solu- 
lion of cauislie pot adi- Acids, prineiiially sulpimritmieul, dissolve it 
partly ; the rem.iiiuler is more i)ulky and is opalescent. ^ 
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^ Scienlijif Inlc/.h<j;eu(e. 

Y. yhiamt Aerolite. 

A Danisli journal mentions a fact (taken from the Speculum Regale, 
a book written in the thirteenth century under the reign of the Daidsh. 
king Snorro, and by some supposed to be written by tliu king hinisell ), 
of wdiich it w'ould be interesting to ascertain whether any trace' 
remainsS yet in Iceland. In this book, is told that in tlie church of 
Klocna, in Iceland, an anchor is kej)t, whieh had lallen from tin' air ; 
and, adds the Danislj journalist, it is probable tliatit was an aerolite in. 
form resembling :m anchor, or that an anchoi* lead hi'cjj ]aado of ihi^^ 
lueteoric iron. 

' VL ((/ LeA^ .>/ > licet : e hiyr. f >.au . 

'Mr. Ihirlovv, who laC' so sia. res -ruli y r< ^lina cl the 1 inv- i.»f induced 
magnetism to matlu'matical pj inci^dc. ^ l)a-' bee n equafl v loi ( imafe in 
rendering electi o tnagneli->ni a i“ il o r •')' f '’/n *1 !'a\ j jn: h/tterv 

he employed was on the |ani(a{i!e oi I >r. Shns .!cirinna(r; aiKi the 
experiments weri'made h\ me.nis ol‘ a rei'tao: ot stent In a^^ v-, »rv‘, . aeh 
side of wliicdi u:is lou'r lee-l, <Jne sn’e <a this v. .c. (ga n. so as to malvc 
the connexion with tiu' l.>alU‘r\, ami llie otlirr \ertleal .'.iile we.s passed 
through tlu' (a ittri‘ ol a tabby divida d in{o the j.M»inis (h tiu* ccanpa-s, 
and round whieh, riierei’ore, a intiy-nclic needle nnght in* jdaced at 
iUiy a/imuth. d'he two hor. /t)ntal .ddes ofllie rectangle ntlght he 
slipped u]) and down on the vertical u ires, ulieiahy the length td'lhe 
conducting part oh the vert ical u ire migln fa* (.hanged at pleaaire ; 
and tiu* distance o)' the et)mpas^ it-eli* ti om tin- xertic;!! wire migl)! 
also, in like manner, In* \.ni« d luf i)y na rely sliding to and 

from liu' contiax Incan his e\p<i noc nts with tin ; appai at ii.-m 
i\Ir. I.kirlow' ha,s drawn if;c r;>!h>uitt. g( n(‘iai eoneluslons, vi/. iIm: 
every partiv'ie oT 1 he gad. :!nie t!ai<l in the eondneting; A\i>e at*!;- (a* 
<,?ver\' parliele of t Inc niagsiel " 1!\-id ns a. oia': ne! icvst i u edle, !)\' a lore (' 
ulna'll vai'ies no *ci "I 1 } a*, ihc .i.ntcc' *..} the i{i>i;nu*e : hse, diet t!ii:> 
action is m*it !ier to attr;cel ner to rejM'l eilhei* ))nle oi tl'e magjselie 
partiele.sy hut a tangential li>re. , vha h reeipina a! (a n the nc o 

iluids, and wlneirv*. nds to phn c to* ]>oies e.f <‘'{iar a/c rj<',e< ae.g’.es lo 
those ol theoLlaa, and to du tag, .hi iiic! which tlicin.'* d ins 

thciiry is saitl to lu* a.pjiiiealtk- to (.’va r^ phenonuauni that has \etl)een 
ol»ser\ C“.l in this iuw hiain h id' natural phih^Miphy, — ( Iblin. {‘nil. .foui. 
vii. iJSl .) 

Ml, A zol/c .Sy;r/>/g'.N /// jS'otll/ . tjintHii. 

In the soiUh-easl (!orner ol' the town of Ilosick, Rensselaer eounUy 
New York, are tlirec; springs comprised within about four or live acres 
of ground, from whieh issues an inealculahle ejuantity oi'pnre nitr jgen 
gas. It seems to rise from the gravel-heds lieneath the water ; by jires- 
sing upon a surhiec* ol’ tlie gravel t <|u d to live or six inclu's stjuare, a 
tjuart of tin* gas may he eolh cU'd in an inverted jar or bottle in ten 
seconds. — (Ihid. p. .dS7:, from a Geological Survey ol tin* ('ounty.) 

VIII. c/ )H‘U' -Mineral calh d ( lilledii:. 

This suhstanee, iiained after a <:(de*bra(ed American inineralogisl , 
was dis:cov(a*ed by l)r. kb Ibnmoi.s, in a neglected mine ol* brown ha'’* 
matitc in the town ol Richmond, Massacliusets. It occurs in irregular 
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s\alitrMlu u\u..^r:, iVotn ihit' l,ir Hui.r inaia in aiul i>iu* or iuovr 

in l)rr;v(\th, ron-^stiin; nl* l ion).]!;!!^*^ Uiinamir in aiu lH*- nnili ti m a 
ia.lU'l ilirt’i liun. Ji ia lailuT iutrttLfi limn oalvMrt'oa'-. .^j^iai ^ is 
)l rauslncul, aiul lias a spmiu* L;ravi*y o\ It i.lor,"' ja»l v'iici'vescc 

with arids, anil whitens hihai' l.ho hlo\v]>ipo 

Acaandin^ to tlio aiaih. sis of Di.'rorroy, ot Now ^'ork, vvli(» was 
parrioidarJ}' oari'l nl in asi’ortaininy: tiiat il containod noithof flnuiicacid 
nO) phospltoi io acid; llio constituents oi ^ibhsile aic-: 
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•' K i V 4 i o\: i’« i.j I ■ \ » 1 1 >> . 

I )i . ih’.nv. <.> pMiiinn; a \ev\ ialiuon tti In I'Jonant'. <»t i'.\|a i'.- 
mental ( ’h^nniavv, vLirh ip t .a \tlditJon.-', ami MteJanon^. 

A Journal ot' a i i or? ieidl oa al '] om xhu*u:;ii -^onu Parts tjl Idandor.s., 
HolUmh and the \oi ih of 1 Vaoee in r!u AnI innu ol LO 7; i>v a 1 )e|)a“ 
tation of tin. ( aledoinan I loi I n nhural Soeiot) 

• 

MNr 1 I’l' \\l \ -\l • f>- 

hi ansae tiotis td iln.* ( ii olonie.d vSoe iet) , \ <)1 L Part 1. Second Series 
4to. L/. I I v ^>7. — I'his voimiu^ contatJis the loliowinjj; ])apers : A)n the 
(ieoloi^v ot ilie Southern C oast of hai^lAnd, from l5rid|>orr to ILibhi- 
c.oinlK^'liav ; hy If- J* vie la P>e‘ehe* I'^sq. , < )n tlie Lsm-dtot S.and; by 
IK'inv Warbuiiom l';aj. On a 1 re.sliu atea lauination in llmdvveH 
Olilf, bv Ml. W eb.-aer, On (iien I'dt ; by 1 >r. Mae C’uHoeh On the 
Exea\c\tvou oi Valle)' b\ U»iuv»aii Action, b\Oh‘ ivev, PiouJnidv 
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land. On the letK /osaurus and Plesiosaurus, by tlic Rev. \V. Cony- 
beare. Outline oi the (ieology ofitussla; by the lion. V/. 'T, II. I'ux 
Strangways. On the (Tcology ol' the Oca'll <'f France, Departuunit 
de la Seine inferienre, by H. d. do la Beche, F^q. On the Valley ei* 
the Sulluj ill the Himalaya Mountains; by 11. J. (a)lebrool;e, I'scj. 
On the (ieology of the North-eastern Border oi* Bengal; by II. d. 
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